P188JP01_R1.0.doc\GS 



Last Saved 08/22/00 1:26 PM 



Revision 1.0 



14 JP10-328129 

Slide-in emission filter 



Publication 
Number 


Date filed 


Status 


Title 


Inventors 


Translation 


JP10-328129 


June 2, 1997 


Applic. 


Fluorescent Observing 


Ueno* 


Machine, 








Device 


Hirao* 


Tomomi 










Takehana* 












Yoshiharat 












Kaneko* 












Michiguchi 





0) 



14.1 DESCRIPTION 

JP1 0-328 129 describes a two-channel fluorescence camera with mode switch and CCD for white light. 
The novel feature is the ability to change the fluorescence emission and excitation filters (singly or in 
combination) to an optimum wavelength for the organ under observation. The example given for prior 
art is Olympus' JP08-224209. 

There are two embodiments, with two versions of the second embodiment. In addition, a means for 
improving the excitation filter lifetime is described. 

The first embodiment describes a fluorescence imaging system similar to the LIFE II system with the 
ability to quickly change both the emission filter and the excitation filter [0012] (Figures 1-3). The 
purpose of this is to allow the optimum excitation and emission wavelengths to be utilized for each 
organ. A laser, mercury lamp, and metal halide lamp are mentioned as possible blue light sources. 

The second embodiment is similar, except a separate filter to eliminate porphyrin fluorescence is added 
[003 1] (Figure 4). The purpose of this is to give the user a tool to distinguish between porphyrin 
fluorescence and abnormal tissue. 

The modification to the second embodiment is to provide a partially silvered mirror, which allows a 
separate fluorescence image to be captured through the special porphyrin filter via an additional ICCD 
[0036] (Figure 5). The "regular fluorescence image" and the porphyrin filtered image can be compared 
on the monitor. 

In addition to the embodiments, a means of improving the excitation filter lifetime in the light source is 
described [0042] (Figure 6). This involves breaking the light from the lamp into two beam using a 
dichroic mirror. The blue filter is put into one of the beams where it has a higher lifetime because it is 
exposed to light over a narrower wavelength region. For white light the two beams are recombined via a 
second dichroic mirror. 
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UNEXAMINED JAPANESE PATENT NO. H10-328129 



[Name of Invention] 

Fluorescence Observation Apparatus 

[Abstract] 

[Problem to be Solved] 

To provide a small, light-weight, and inexpensive fluorescence observation 
apparatus capable of performing fluorescence observation on several organs. 

[Solution] 

A fluorescence observation apparatus 50 is provided with: 

a light source apparatus 10 for generating excitation light for fluorescence 

observation and illumination light for white light observation; 

an endoscope 20 for introducing excitation light or illumination light from the light 

source apparatus 10 via a light guide 22 to an area to be observed and 

transmitting the image generated by these light through an image guide 26; 

a camera 30 for capturing the image detected through the endoscope 20 by 

either a fluorescence image observation system or a white-light image 

observation system and converting the image into a electrical signal; 

a fluorescence image processing unit 41 for processing the image signal 

converted from the camera 30 and generating a fluorescence image; 

a white light image processing unit 42 for processing the white light image signal 

converted from the camera 30 and generating a white light image; and 

a display unit 43 for displaying at least one of the images generated by the 

fluorescence image processing unit 41 and the white-light image processing unit 

42. 
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[Claims] 
[Claim 1] 

A fluorescence observation apparatus with a light source for generating light in a 
specific wavelength band to excite tissue in a body cavity and an imaging means 
for detecting specific fluorescence light emitted from the tissue in the body cavity 
is provided with a fluorescence detection filter for passing through fluorescence 
in a specific wavelength band from the fluorescence. The fluorescence 
observation apparatus is characterized by the fluorescence detection filter being 
freely detachable. 

[Detailed Description of the Invention] 
[Technical Field of the Invention] 
[0001] 

This invention is related to a fluorescence observation apparatus which irradiates 
excitation light and white light as observation light to an object area to be 
observed in a organism's tissue. 

[0002] 
[Prior Art] 

In recent years, techniques such as auto-fluorescence, which is generated 
directly from living tissue by irradiating the excitation light to an observation area 
of living tissue, and drug-induced fluorescence, which is generated by injecting a 
fluorescent medicine into the organism beforehand, produce two-dimensional 
images which are used to diagnose the degeneration of tissues of the organism 
or a state of the disease (for example, the type of the disease or the extent of 
infiltration), such as a cancer. Therefore, this fluorescence observation apparatus 
is developed to perform this fluorescence observation. 

[0003] 

In auto-fluorescence, if excitation light irradiates living tissue, the wavelength of 
the fluorescence generated will be longer than that of the excitation light. 
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Fluorescence substances in the organism are, for example, collagen, NADH 
(nicotinamide adenine dinucleotide), FMN (flavin mononucleotide), pyridine 
nucleotide, etc. 

Recently, the interrelation between these substances in the organism emitting 
fluorescence light and diseases is becoming clear, and the diagnosis of cancer, 
etc. is possible by this fluorescence. 

[0004] 

Alternatively, a fluorescence substance such as HpD (hematoporphyrin), 
Photofrin, ALA((delta)-amino levulinic acid), etc., may be injected into an 
organism. These substances have a tendency to accumulate in cancerous 
tissue, and a diseased area can be diagnosed by observing the fluorescence 
after injecting any of these substances into an organism. Moreover, a 
fluorescent substance can be added to a monoclonal antibody and accumulate in 
the diseased area by the antigen antibody reaction. 

[0005] 

Examples of excitation light to be used are a laser light, a mercury lamp, a metal 
halide lamp, etc. The fluorescence image of the area of an observation is 
obtained by irradiating living tissue with excitation light. The dim fluorescence, 
generated from the living tissue by irradiating it with excitation light, is detected to 
form a two-dimensional fluorescence image for observation and diagnosis. 

[0006] 

For a fluorescence observation apparatus that irradiates the organism's tissue 
with excitation light and observes fluorescence emitted from the organism's 
tissue, the optimum wavelength of excitation light to cause fluorescence and the 
optimum wavelength to detect fluorescence are thought to be different for the 
different types of organs. 

[0007] 
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For example, in the Unexamined Patent Gazette H8-224209, a fluorescence 

observation apparatus with several filters having different wavelength ^ 

characteristics and an exchanging means for exchanging these filters is 

disclosed. 

[0008] 

[Problem to be Solved by this Invention] 

However, the fluorescence observation apparatus disclosed in the Unexamined 
Patent Gazette H8-224209 has problems of being a large size and having 
complicated structure. Thus, a small and light-weight fluorescence observation 
apparatus capable of observing several organs in the optimum condition is 
desired. 

[0009] 

This invention is formed in consideration of the above-mentioned situation. The 
purpose of invention is to provide a single fluorescence observation apparatus 
that is small, lightweight, and inexpensive and which may be used to observe 
several different organs by exchanging an adapter containing the filter with the 
optimum wavelength characteristic for the organ to be observed. 

[0010] 

[Means to Solve the Problem] 

A fluorescence observation apparatus of this invention, which has a light source 
for emitting light in a specific wavelength band to excite tissue inside a body 
cavity and an imaging means for capturing specific fluorescence light emitted by 
the tissue inside the body cavity, is provided with a fluorescence detection filter 
that transmits a specific fluorescence wavelength band. The detection filter is 
freely detachable. 

[0011] 
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By exchanging the fluorescence detection filter corresponding to a different 
organ, for the optimum filter for a subject organ to be observed, different organs 
can be observed under optimum conditions with one fluorescence observation 
apparatus having this structure. 

i 

[0012] 

[Embodiment of this invention] 

Hereafter, the embodiment of this invention is explained with reference to 
drawings. Fig. 1 to Fig. 3 are related to the embodiment of a fluorescence 
observation apparatus. Fig.1 illustrates the schematic structure of the entire 
fluorescence observation apparatus.' Fig. 2 illustrates a schematic diagram of the 
adapter for detection provided with the filter for deciding fluorescence detection 
wavelength range. 

[0013] 

The fluorescence observation apparatus 50 of this embodiment is structured to 

be able to obtain a white-light image and a fluorescence image. 

As shown in Fig. 1, the fluorescence observation apparatus 50 comprises: 

a light source apparatus 10 which can generate excitation light for fluorescence 

observation and white illumination light for white light observation as observation 

light; 

an endoscope 20 for introducing excitation light or illumination light from the light 
source apparatus 10 via a light guide 22 to an area to be observed in vivo and 
transmitting the image generated by this light through an image guide 26; 
a camera 30 for capturing the image detected through the endoscope 20 by 
either a fluorescence image observation system or a white-light image 
observation system and converting the image into a electrical signal; 
a fluorescence image processing unit 41 for processing the image signal 
converted from the camera 30 and generating a fluorescence image; 
a white light image processing unit 42 for processing the white light image signal 
converted from the camera 30 and generating a white light image; and 
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a display unit 43 such as CRT monitor for displaying at least one of the images 
generated by the fluorescence image processing unit 41 and the white-light 
image processing unit 42. 

[0014] 

As shown in Fig. 1, the light source apparatus 10 is provided with: 
a lamp 1 1 as a light source; 

a turret 12 having two filters, which will be described later, for switching the 
illumination light generated by the lamp 1 1 between fluorescence observation 
light or white-light observation light; 

a filter switch control unit 14 as a filter switching means for switching the 
observation light guided to the light guide 22 inside a universal cord 21 extended 
from the endoscope 20 to a filter for white light observation or fluorescence 
observation; 

a motor 1 5 for receiving the signal from the filter switch control unit 14 and 
aligning the designated filter on the optical axis of the lamp 11 by controlling the 
rotation drive of the turret 12; and 

an openable hatch for insertion and removal 17 which corresponds to the aligned 
position of the turret 1 2. 

This hatch for insertion and removal 17 is for exchanging the excitation-light filter 
aligned in the turret 12 so that it corresponds to the observation-light generating 
filter having an optimum wavelength characteristic for each organ. 

[0015] 

The turret 12 as shown in Fig. 2 is provided with a transparent filter 12b which 
transmits white light from the lampl 1 unchanged and also has filter alignment 
groove 12c for freely removing and attaching the filter 18 for generating 
observation light as excitation filters and each of which has an optimum 
wavelength characteristic for each organ. 



[0016] 
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Thus, by selecting the filter 18 which has an optimum wavelength characteristic 
for the organ to be examined and attaching it to the filter alignment groove 12c 
through the hatch for insertion and removal 17 on the light source apparatus 10, 
an excitation light having the optimum wavelength characteristic for the organ to 
be examined is, directed to the base-end surface 22a of a light guide 22 and 
transmitted into a body cavity. 

[0017] 

The camera 30 as shown in Fig. 1 is detachably connected to the ocular portion 
24 of the endoscope 20. 
The camera 30 comprises: 

a movable reflecting mirror 31 for selectively guiding a fluorescence image or a 
white-light image transmitted through the image guide 26 of the endoscope 20 to 
an imaging part of the fluorescence observation system or the white light 
observation system; 

a dichroic mirror 32 for dividing the fluorescence image into two optical paths; the 
fluorescence image being transmitted without being reflected by the movable 
reflecting mirror 31; 

a fixed reflecting mirror 33 for altering the optical path of the fluorescence image 
reflected by the dichroic mirror 32; 

an adapter for detection 34 provided with the fluorescence detection filters 
described later for respectively transmitting the fluorescence image which is 
divided into two by the dichroic mirror 32; 

a first image intensifier 35a and a second image intensifier 35b for respectively 
amplifying the fluorescence image passed through the filters of the detection 
adapter 34; 

a first CCD 36a for photographing fluorescence image and a second CCD 36b 
for photographing fluorescence image which respectively detect the output 
images from the image intensifiers 35a and 35b; and 

a CCD 37 for photographing white-light image for detecting the white-light image 
reflected by the movable reflecting mirror 31 . 
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[0018] 

The fluorescence image signal from CCD 36a and CCD 36b for photographing 
fluorescence image and the white-light image signal from CCD 37 for 
photographing white-light image are photoelectrical^ converted and respectively 
transmitted to the fluorescence image processor 41 and the white-light image 
processor 42. Then a fluorescence image or a white light image is generated. 

[0019] 

The detection adapter 34 as shown in Fig. 3 is provided with a fluorescence 
detection filter 34a which transmits the light having wavelength band M from the 
fluorescence image divided into two by the dichroic mirror 32 and a fluorescence 
detection filter 34b which transmits the light having wavelength band and it is 
freely detachable to the camera 30. 

[0020] 

Operations of the fluorescence observation apparatus comprised as above will 
be explained. First, a filter 18 and a detection adapter 34 for transmitting the 
optimum wavelength band for the organ to be observed are prepared with 
reference to the optimum excitation-light wavelength and the fluorescence 
corresponding wavelength detected on every organ currently on record. 

[0021] 

Next, the filter 18 is mounted in the turret 12 through the hatch for insertion and 
removal 17 and the detection adapter 34 is also mounted in the camera 30. For 
observing a white-light image, the movable reflecting mirror 31 in the camera 30 
is moved to the position shown as a solid line so that the image transmitted 
through the image guide 26 of the endoscope 20 is guided to CCD 37 for 
detecting white light. Then, a sensor (not illustrated) detects that the movable 
reflecting mirror 31 is moved into the mode for acquiring white light images and 



aligns the transparent filter 12b located on the turret 12 with the optical axis of 
the lamp 11. 

[0022] 

The illumination light passed through the transparent filter 12b is incident to the 
base-end surface 22a of the light guide 22 and transmitted through the light 
guide 22 so as to be irradiated in vivo. The reflected light image of illumination 
light irradiated in vivo is transmitted through the image guide 26 as a white light 
image. The white light image projected into the camera 30, is reflected by the 
movable reflecting mirror 31 and projected into the CCD for acquiring white-light 
images 37 and photoelectrically converted. The electrical signal which is 
photoelectrically converted by CCD for acquiring white-light images 37 is sent to 
the white light image processor 42. Then, a white-light observation image is 
generated and output to the display unit 43 to be displayed. 

[0023] 

Next, in order to perform fluorescence observation of the desired observation 
area by the endoscope 20, the movable reflecting mirror 31 of the camera 30 is 
switched to the fluorescence observation position shown as the dotted line. The 
turret 12 containing the transparent filter 12b aligned with the optical axis of the 
lamp 1 1 rotates so that the filter 18 is aligned on the optical path of the lamp 1 1 
instead. 

[0024] 

According to this operation, excitation light passed through the filter 18 is 
projected onto the base-end surface 22a of the light guide 22 and transmitted 
through the light guide 22 and irradiated in vivo. A fluorescence image 
generated by the excitation light irradiated in vivo is transmitted to the image 
guide 26 and projected into the camera 30. The fluorescence image projected 
into the camera 30 is divided into two optical paths by the dichroic mirror 32 and 



then projected onto the fluorescence detection filters 34a and 34b of the 
detection adapter 34. 

[0025] * . 

When each fluorescence image is transmitted respectively by the filter 34a and 
the filter 34b of the detection adapter 34, each fluorescence image has a 
component of wavelength band X1 or 12. After being amplified by the first image 
intensifier 35a and the second image intensifier 35b, each image is respectively 
acquired by the first CCD 36a and the second CCD 36b for acquiring 
fluorescence images and converted into electrical signals. 

[0026] 

The electrical signals of the fluorescence images of wavelength bands X 1 and 
X2, which are photoelectrical^ converted by CCD 36a and CCD 36b for acquiring 
fluorescence images, are input to the fluorescence image processor 41. Then, a 
fluorescence observation image is generated and output to the display unit 43 to 
be displayed. 

[0027] 

In the case of subsequently observing different organs, the examination is 
performed after the filter 18 and the detection adapter 34 are replaced with those 
which transmit the optimum wavelength bands for the organ being observed. 

[0028] 

In this manner, for the fluorescence observation apparatus of this embodiment, 
the detection adapter with fluorescence detection filters and the filter for 
generating observation light, which correspond to each organ, are prepared 
beforehand. Thus, different organs can be observed by one fluorescence 
observation apparatus under the optimum conditions since each detection 
adapter and each filter are replaced with the optimum ones for each object organ 
being observed. 



Therefore, a fluorescence observation apparatus capable of performing white 
light observation and fluorescence observation under the optimum conditions for 
several organs is provided in small, lightweight, and inexpensive manner. 

[0029] 

In this embodiment, both the detection adapter which determines fluorescence 
detecting wavelength and the filter which determines excitation-light wavelength 
are exchangeable; however, a configuration in which only one or the other is 
exchangeable may be employed. In addition, simply forming an aperture on the 
turret 12 may be employed instead of providing the transparent filter 12b. 

[0030] 

When performing fluorescence observation in the alimentary tract of the stomach 
and large intestine, bacteria contained in residues emit fluorescence similar to 
the fluorescence from an diseased area. Because of this, there are problems to 
determine whether the fluorescence is emitted from bacteria or diseased areas 
when observing the fluorescence image and the diagnostic ability is reduced. 
It is possible to distinguish whether it is a residue or not by switching the 
fluorescence observation image to the white-light observation image once. 
However, there is the problem that it takes time for the operator to get used to 
the fluorescence observation image, when switching back to the fluorescence 
observation image after observing the bright white-light observation image, since 
subtle color variations are observed during fluorescence observation. 

[0031] 

Accordingly, the fluorescence observation camera in this embodiment comprises 
as shown in Fig. 4. In the fluorescence observation camera 30 of this 
embodiment, a residual fluorescence processor 60 is located between the ocular 
portion 24 of the endoscope 20 and the movable reflecting mirror 31. The 
residual fluorescence processor comprises: 



an unique fluorescence blocking filter 61 which blocks unique fluorescence from 
the bacteria; 

a motor 62 which inserts/removes the unique fluorescence blocking filter 61 
into/out of the optical path; and 

a filter control unit 63 which controls operation of the motor 62. 
Other components are the same as those of the above-mentioned fluorescence 
observation apparatus 50 and the same symbols will be utilized for the same 
parts and the explanation of those will be omitted. 

[0032] 

The operation of the camera 20 comprised as above will be explained. During 
the initial stage of fluorescence observation, the fluorescence image transmitted 
through the image guide 26 of the endoscope 20 is amplified by the image 
intensifiers 35a and 35b without passing through the unique fluorescence 
blocking filter 61 and captured by CCDs 36a and 36b for capturing fluorescence 
image. 

[0033] 

When there is difficulty discriminating between the fluorescence emitted from a 
diseased area, such as cancer, and the unique fluorescence emitted from 
bacteria during fluorescence observation, the operator controls the switch (not 
illustrated) installed on the camera 30 to drive the motor 62 for a predetermined 
amount via the control unit 63 such that the unique fluorescence blocking filter 61 
is positioned in the optical path between the lens 24a of the ocular part and the 
movable reflecting mirror 31. When the unique fluorescence blocking filter 61 is 
inserted during transmission of the fluorescence image and the fluorescence 
under observation becomes extremely dim, it is identified as the fluorescence 
image from bacteria. If the fluorescence image hardly becomes dimmer, it is 
identified as the fluorescence image from the diseased area. 



[0034] 



In this manner, a camera of this embodiment is provided with the unique 
fluorescence processor with the unique fluorescence blocking filter removably 
located in the optical path between the ocular portion of the endoscope and the 
movable mirror in the camera. Thus, if there is a problem in discriminating 
whether the fluorescence image being observed is caused from bacteria or a 
diseased area, the judgment can be made easily by positioning the unique 
fluorescence blocking filter in the optical path between the ocular portion of 
endoscope and the movable mirror without changing illumination light for 
observation. Therefore, a more accurate diagnosis can be made. In addition, it 
can eliminate the time that would otherwise lost in the operator adjusting his/her 
eyes to the dim (color) fluorescence observation image from the bright white-light 
observation image. 

[0035] 

In general, the unique fluorescence from bacteria strongly emits red-shade 
fluorescence (specifically peak at 630 nm). A normal area emits fluorescence 
stronger in intensity in the vicinity of the green region (specifically in the range 
from 490nm to 560nm), while a diseased area emits a weaker fluorescence light. 
Thus, it is possible to distinguish the fluorescence image from a normal area or a 
diseased area by processing the fluorescence in the vicinity of the green region 
and that of the red region having longer wavelength (specifically in the range 
from 620nm-800nm). 

Therefore, the unique fluorescence blocking filter can be arranged at any position 
as long as it is positioned in the optical path between the image intensifier which 
detect fluorescence in vicinity of the red region and the ocular portion of the 
endoscope. 

[0036] 

Next, a modification of the above-mentioned embodiment will be explained with 
reference to Fig. 5. 
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As shown in the drawing, the fluorescence observation apparatus of this 
embodiment is provided with the fluorescence observation camera 30 which the 
unique fluorescence imaging unit 80 is arranged between the ocular part 24 of 
the endoscope 20 and the movable reflecting mirror 31 . * 
The unique fluorescence imaging unit 80 comprises: . 
a half mirror (Translator's note: beam splitter) 81 for dividing the fluorescence 
image via the image guide 26 into two images; 

an unique fluorescence transparent filter 82 for transmitting unique fluorescence 

emitted from bacteria which is reflected by the half mirror 81 ; 

the third image intensifier 83 for amplifying the fluorescence image passed 

through the unique fluorescence transparent filter 82; and 

a CCD 84 for unique fluorescence for acquiring the output image from the third 

image intensifier 83. 

The fluorescence observation apparatus is provided with an unique fluorescence 
image processor 85 for processing the image signal from the unique 
fluorescence CCD 84 and generating unique fluorescence image; and an image 
synthesizing unit 86 for composing the fluorescence image from the fluorescence 
image processor 41 and the unique fluorescence image from the unique 
fluorescence image processor 85. 

Other components are the same as those of the above-mentioned fluorescence 
observation apparatus 50 and the same symbols will be utilized for the same 
parts and the explanation of those will be omitted. 

[0037] 

The operation of the camera 30 structured as above will be explained. At the 
time of fluorescence observation, the fluorescence image transmitted through the 
image guide 26 of the endoscope 20 is divided into two optical paths by the 
beam splitter 81 . The fluorescence image passed through the beam splitter 81 is 
amplified by the image intensifiers 35a and 35b and acquired by CCDs 36a and 
36b for acquring fluorescence image. 
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[0038] 

On the other hand, the fluorescence image reflected by the beam splitter 82 is 
passed through the unique fluorescence transparent filter 82 and then amplified 
by the third image intensifier 83 and acquired by the unique fluorescence CCD 
84. The unique fluorescence image acquired by the unique fluorescence CCD 
84 is processed by the unique fluorescence image processor 85 so that the 
unique fluorescence image is generated. This unique fluorescence image is 
superimposed or aligned with the fluorescence image from the above-mentioned 
fluorescence image processor 41 by the image synthesizing unit 86 so as to be 
displayed on the display unit 43. 

[0039] 

Since the unique fluorescence image shows only unique fluorescence emitted 
from bacteria, it is easy to compare the unique fluorescence image with a 
conventional fluorescence image. 

[0040] 

Thus, the camera of this embodiment, by providing the unique fluorescence 
imaging unit, which captures unique fluorescence emitted from bacteria, located 
removably on the optical path between the ocular portion of the endoscope and 
the movable reflecting mirror in the camera, and by displaying after synthesizing 
the unique fluorescence image from bacteria with a conventional fluorescence 
image by the image synthesizing part, more accurate diagnosis can be 
performed since both images can be compared and the area affected by bacteria 
is confirmed. 

[0041] 

In addition, instead of generating an unique fluorescence image, the same effect 
can be obtained by using a notification means such as a warning sound and an 
alarm lamp to notify the operator when the unique fluorescence CCD 84 acquires 
unique fluorescence with more than certain brightness. 
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[0042] 

With reference to Fig 6, a schematic structure of the other fluorescence 
observation apparatus will be explained. In order to use one broadband lamp to 
obtain both excitation light, which is a fluorescence observation light with a 
narrow-banded blue wavelength and white observation light, a lamp with a high 
light output is needed to supply sufficient excitation-light intensity. However, 
when using a system which selectively separates white light and excitation light 
by inserting or removing a interference filter, a lamp emitting light with a high 
intensity could cause the filter to break or the life of the filter to be shortened. 

[0043] 

Thus, a light source apparatus of this embodiment is structured as follows. As 
shown in the drawing, the light source apparatus 10a of this embodiment 
comprises: 

a Iamp11 for generating observation light; 

a first dichroic mirror 71 for a reflecting excitation light component and 
transmitting other wavelength bands; 

fixed reflecting mirrors 72 and 73 for reflecting the light transmitted through the 
dichroic mirror 71; 

an openable shutter which arranged on the optical path between the fixed 

reflecting mirror 72 and the fixed reflecting mirror 73; 

a wavelength compensation filter 75 for compensating the wavelength of the 

excitation light element reflected by the dichroic mirror 71 ; 

an extinction filter 76 which extinguishes the wavelength light transmitted through 

this wavelength compensation filter 75; 

a second dichroic mirror 77 for transmitting the wavelength light through this 
extinction filter 76 and reflecting light of wavelengths. 
The extinction filter 76 is arranged on the optical path between the wavelength 
compensation filter 75 and the second dichroic mirror 77 by interlocking with the 
open/close operation of the shutter 74. Other components are the same as 



those of the light source apparatus 10 shown in the previously mentioned Fig. 1 
and the same symbols will be utilized for the same parts and the explanation of 
those will be omitted. 

[0044] 

The operation of the light source apparatus 10a structured as above will be 
explained. During fluorescence observation, the light emitted from the lamp 1 1 is 
separated into light having the excitation-light component and white light from 
which the excitation-light component is removed by the first dichroic mirror 71. 
This white light from which the excitation-light component is passed through the 
dichroic mirror 71 and is reflected by'the fixed reflecting mirror 72, and then 
blocked by the shutter 74 which is in the closed condition. In the case, when the 
shutter 74 is closed, the extinction filter 76 is removed from the optical path of the 
excitation light. 

[0045] 

On the other hand, the light with excitation-light component, which is reflected by 
the first dichroic mirror 71, is transmitted through the wavelength compensation 
filter 75 and the wavelength of excitation light is adjusted. Then, after passing 
through the second dichroic mirror 77, the excitation light incident to the light 
guide 22 of endoscope is transmitted to irradiate in vivo. 

[0046] 

During white-light observation, when the shutter 74 is opened, the extinction filter 
76 is positioned in the optical path between the wavelength compensation filter 
75 and the dichroic mirror 77. Because the shutter is opened, the white light, 
from which the excitation-light component is removed by passing through the 
dichroic mirror 71 , is reflected by the fixed reflecting mirror 73 and the second 
dichroic mirror 77. Then, the light with excitation-light component, which is 
separated by the first dichroic mirror 71 and extinguished by the extinction filter 
76, is recombined with the white light from which the excitation light component is 
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removed, and the combined light is projected onto the light guide 22 of the 
endoscope to irradiate in vivo. 

[0047] 

Thus, excitation light is generated in the fluorescence observation apparatus of 
this embodiment, by the dichroic mirror reflecting only the excitation light 
component from the light radiated by the lamp and transmitting the white light. 
By combining the light transmitted by the dichroic mirror with the excitation light 
to created white light, it can prevent heat damage to the filter and the life of filter 
can be extended. Since the wavelength components of excitation light are 
extinguished in the (recombined) white light, the light color temperature changes 
and it becomes easy to observe organism's tissue. 

[0048] 

In addition, this invention is not limited to the foregoing embodiments and 
modifications which do not deviate from the point of this invention can be 
employed. 

[0049] 

[Additional Remarks] 

According to the foregoing embodiments of this invention described in detail, the 
following constructions can be obtained. 

[0050] 

(1) A fluorescence observation apparatus, which comprises 
a light source, which emits the light of specific wavelength to excite tissue in a 
body cavity; and an imaging means for acquiring specific fluorescence emitted 
from the aforementioned tissue in the body cavity, which is provided with a 
fluorescence detection filter that transmits the specific wavelength band from the 
aforementioned fluorescence, and which is freely removable. 



[0051] 

(2) The fluorescence observation apparatus mentioned in Additional Remark 
1 with the aforementioned fluorescence detection filter, which consists of the 
interference filter for transmitting two different wavelength bands. 

[0052] 

(3) The fluorescence observation apparatus mentioned in Additional Remark 
1 with the aforementioned light source, which is provided with the excitation filter 
for transmitting the specific wavelength band to excite tissue in a body cavity. 

[0053] 

(4) The fluorescence observation apparatus mentioned in Additional Remark 
3 with the aforementioned excitation filter which is freely installed/removed from 
the optical axis of the aforementioned light source. 

[0054] 

(5) The fluorescence observation apparatus mentioned in Additional Remark 
3 with the aforementioned fluorescence detection filter and the aforementioned 
excitation filter having a certain combination. 

[0055] 

(6) The fluorescence observation apparatus mentioned in Additional Remark 
1 with the aforementioned light source which is a laser light source having 
variable wavelength. 

[0056] 

(7) The fluorescence observation apparatus mentioned in Additional Remark 
6 with the aforementioned laser light source using a dye laser or OPO laser. 

[0057] 
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(8) A fluorescence observation camera with an imaging means for acquiring 
fluorescence emitted from tissue in a body cavity and a fluorescence detection 
filter for transmitting the specific wavelength band form the aforementioned 
fluorescence, provided with a light-shielding filter, which shields a part of 
wavelength band [from the light] passing through the aforementioned 
fluorescence detecting filter, and which is removably installed in the optical path 
of the aforementioned fluorescence detection filter. 

[0058] 

(9) The fluorescence observation camera mentioned in Additional Remark 8 
with the aforementioned light-shielding filter which shields a narrow band 
including 630nm wavelength. 

[0059] 

(1 0) A fluorescence observation camera with an imaging means for acquiring 
fluorescence emitted from tissue in a body cavity and a fluorescence detection 
filter for transmitting the specific wavelength band from the aforementioned 
fluorescence provided with: a light-shielding filter, which shields one part of 
wavelength band passing through the aforementioned fluorescence detection 
filter; a second imaging means, which acquires the fluorescence passing through 
the light-shielding filter; and a notification means which notifies information from 
the aforementioned second imaging means. 

[0060] 

(11) A fluorescence observation light source with a light source for generating 
light having a plural wavelength bands to illuminate tissue in a body cavity and a 
excitation filter for transmitting the specific wavelength to excite the tissue in the 
body cavity by the light from the aforementioned light source, which is provided 
with: a separating means which divides into the light in the first wavelength band 
including wavelength band passing through the aforementioned excitation filter 
and the light in the second wavelength band not including first wavelength band; 
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a light-shielding means which selectively shields the light in the second 
wavelength band; and an optical means which synthesizes the aforementioned 
first wavelength light and the aforementioned second wavelength light. 

[0061] 

(12) The fluorescence observation light source mentioned in Additional Remark 
1 1 with the aforementioned separating means which is a dichroic mirror. 

[0062] 

(1 3) A fluorescence observation light source with a light source for generating 
light having a plural wavelength bands to illuminate tissue in a body cavity and a 
excitation filter for transmitting the specific wavelength to excite the tissue in the 
body cavity by the light from the aforementioned light source, which is provided 
with: a separating means which divides into the light in the first wavelength band 
including wavelength band passing through the aforementioned excitation filter 
and the light in the second wavelength band not including first wavelength band; 
a light-shielding means which selectively shields the light in the second 
wavelength band; and an optical means which synthesizes the aforementioned 
first wavelength light and the aforementioned second wavelength light. 

[0063] 

[Effect of the Invention] 

As described above, according to this invention, a fluorescence observation 
apparatus capable of observing fluorescence a plural organs can be provided 
small, lightweight, and inexpensively. 
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[Brief Explanations of Figures] 
[Figure 1] 

Fig. 1 through Fig. 3 relate to embodiments of a fluorescence observation 
apparatus. Fig. 1 illustrates an overall schematic structure of a fluorescence 
observation apparatus. 

[Figure 2] 

Fig. 2 illustrates a schematic structure of a detection adapter with a filter which 
determines the fluorescence detection wavelength range. 

[Figure 3] 

Fig. 3 illustrates a schematic structure of a light source adapter which determines 
the excitation light wavelength range. 

[Figure 4] 

Fig. 4 illustrates the other structure of a fluorescence observation camera. 
[Figure 5] 

Fig. 5 illustrates another structure of a fluorescence observation camera. 
[Figure 6J 

Fig. 6 illustrates the other structure of a light source apparatus. 
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[Explanation of Drawings] 
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[ft£Xte£#F] W it Ito.Susumu 
(57) (57)[SUMMARY] 



?] [SUBJECT] 

y^m, te&T&mZs ^ic^Ii Offer the small light weight fluorescent 

^s&^Jtl^MirZ) Z. t i>*»Itfef£. observation apparatus by which fluorescent 

:ib£IS^^©£rS§'(fti~-5 ^ t a observation for several organs is possible 

cheaply. 

[M&^m] [SOLUTION] 

IkJt^&WW. 5 0 ft, IkftMU The fluorescent observation apparatus 50 

ffl©Igjti6fe3tM©as guides the excitation light or the illumination 

B3tefc*»£$-fr 5**86111 light from the light source device 10 which 

0 t s Z.(DJtM^Wt 1 0 frh(T> generates the excitation light for a fluorescent 

Bi&ytiZltitMWt&yJ h# observation, and the illumination light for a 

4 K2 2 ~k^\,X^^%{\L\z.% white-light observation, and this light source 

\^XZ.tib%\z£Z>%1$iL$;'( ^ device 10 to an observation part via a light 

— ittfj K 2 6 ZftLXtemi- guide 22. 

Z>ftU^.2 0 I©(^Hi2 With endoscope 20 which transmits the light 
OXt b z.1t image by these light via the image guide 26, 

%$.1tt$ &&%&.W&?kXfflfe. and this endoscope 20, camera 30 by which the 

LTH^lff -^•j-^^i~-5^ t y light image is recorded by fluorescent image 

3 0t, :©*^730fft observation type or white light-image 
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3 b&mZ-X^&o 



observation type, and performs a conversion to 
an electrical signal, the fluorescent image- 
processing part 41 which processes the 
fluorescent image signal converted with this 
camera 30, and generates a fluorescent image, 
the white-light image-processing part 42 which 
processes the white-light image signal 
converted with camera 30, and generates a 
white-light image, the display part 43 which 
displays at least one side of the image 
generated in the fluorescent image-processing 
part 41 or the white-light image-processing part 
42 are provided. 
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[CLAIMS] 



i ] 

ft "C 6 r t * W It i "f 5 *jt 



[CLAIM 1] 

A fluorescent observation apparatus, in which a 
light source which emits the light of the specific 
wavelength band which excites intra-corporeal 
tissue, in the fluorescent observation apparatus 
which has image-pick-up means to image-pick 
up the specific fluorescence generated from the 
above-mentioned intra-corporeal tissue, the 
fluorescent detection filter which transmits from 
the above-mentioned fluorescent a specific 
wavelength band is provided. 
This fluorescent detection filter is detachable. 



[DETAILED DESCRIPTION OF INVENTION] 



[0 0 0 1] 



[0001] 



[&womirzmffi&m [technical field] 

#389! f±* £tt&Jtt0M#ft This invention relates to the fluorescent 
RfHi^H^^te t LXffjh&ytk E3 observation apparatus which irradiates 
•fe^t t &B8#ti~5:^3fc£t^lg excitation light and white light as an observation 
l-ililli"^., light to the part for an observation of an 

organism tissue. 



[0 0 0 2] 



[0002] 



[PRIOR ART] 

£.W&lfc<r>i&M1ti&&tiL In recent years, excitation lights are irradiated to 
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^S(tf£)fe£:fl§ttl^ ^(DSh&yt the part for an observation of an organism 

\zxox^mm^hmmm± tissue. 

ir 5 § ^s£:)fc fe S v N fi£#^£ These excitation light detect it from an organism 
ALT:fcl^fcMife©*&3te£2fc tissue, from self-fluorescence or the 
jxM&b LXtiktti tt N ^(D^: fluorescence of the medicine injected into the 
yt^^b±M&M<D^^^^(D organism generated directly as a two- 
£j&Rffi WlZ-t£s ^Swli dimensional image. 

^SfciWfilffl) £f£$rf~5&W The technique whereby illness condition (for 
FB^^btio^hV s example, the variety and permeation range of 

f^SrtT o fc&W^fell^iSgff tf* the illness), such as the modified cancer of an 
m^lcSti/O^So organism tissue, is diagnosed from that 

fluorescent image is used. 
The fluorescent observation apparatus for 

performing this fluorescent observation is 

developed. 

[0 0 0 3] [0003] 

§^^)fetwiot^T(i > In self-fluorescence, if excitation lights are 

\z.Jfih1&%%:%k$ft , irZ> -to 88 irradiated to an organism tissue, the 

1+ LfcJ5b£23fcck *5 HrV^^CQtr fluorescence of a wavelength longer than those 

Jtffi^kQErt'&o ^tc, ££Mci:fe excitation light irradiated will occur. 
tt5^3t$9ff<t LTM^Wx.fil* Moreover, as the fluorescent material in the 

27 wy yV, NADH (—^^ organism, for example, there is collagen, NADH 

^7; K7r-V?^l^tf (nicotinamide adenine nucleotide) and FMN 

K) , FMN (77^^/? (flavin mononucleotide), ?biridine? nucleotide, 

9\s**?V) , tys^js^u etc. 

^■^K^i 5 fe9, ftifr"CW\ - Recently, the diagnosis of cancer etc. is 

<D£ o ft^^^^^i'S attained when the interactive relationship 

H4fcfti3RAt©ftEB8fl5* J W of ?factor-material? in the living body and the 

flfcf^ftS r dr tJ: 9 , fi^Wf^ illness which generate such a fluorescence 

BffflSplBgf£ftoTV^5 0 becomes clear. 

[0 0 0 4] [0004] 

— *\ ^©^ftf^l^TJi, On the other hand, in the fluorescence of a 

£{fcF^QEA-f 5^)tfeSi L medicine, HpD (hematoporphyrin), Photofrin, 

~C\ HpD {r<^ b sK/i*^ 4 y ALA((delta)-amino levulinic acid), etc. are used 
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>) % Photofrin. ALA ( 6 — as the fluorescent material injected in the living 

amino levulinic acid) ^^ffiv^ body. 

bti&o Z-tibM%fe$E?£b:^ These medicines have accumulation 

<DMW.m>* fc^ vl ti h Wfo & property, such as towards cancer. 

£{fcf*3 d£A LTf3t?:iit An illness part can be diagnosed by injecting 

5r b X^&MiiLtDBWrZfto these medicines in the living body, and 

^ <t/^"C# 5 Q ^tz, / ? u observing fluorescence. 

— i-^fafc\z.&ytyd1S:$:i T tJ)\\£ Moreover, fluorescent material is added to 

i*\ tK^ttfcfcfc^ £ *9^^§|5 the monoclonal antibody, and there is also a 

^j&ytWd W ^-^ZtZb* b method of making a disease part accumulate a 

V^ofc;?7&t>fc<5o fluorescent material by an antigen antibody 

reaction etc. 

[0 0 0 5] [0005] 

fufSj@i^)t b LTfi^lxfii/— It does as above-mentioned excitation light, for 

U\ zKiS^ >^f, ^ $ jis/^y^ example, the laser, the mercury lamp, the metal 

K9 >~7%?&ytMb Ltfflv^ h halide lamp, etc. are used as a light source. 

ixTl^o ^fohytMfch<DW} By irradiating the excitation light from these light 

&ft%£i$WJ$(DW>^tt1ll^i±L source to the part for an observation of an 

^1 b l^X. ot, organism tissue, a weak fluorescence occurs 

tt&Wfcfrb&L&te?kyt&§&± from the part for an observation. 

L> ^O^li^^Tfe^r^tH LX The observation and the diagnosis are 

2 &7U<7)^3tM^fw£fi£1->5 - performed by detecting this weak fluorescence 

tfdioT. #ltr£:ffo and generating a two-dimensional fluorescent 

TW5 0 image. 

[0 0 0 6] [0006] 

W)&%%^fc%&^\z.ffiM LT£ In the fluorescent observation apparatus which 

^fi,^/i^^i"S^3fe?rffi,^"f observes the fluorescence which excitation 

Zi^ytW^^^WtXii, Rf!l<7)?I lights are irradiated to an organism tissue and 

Si# s JI#5 H b lz£ ot, i&it emitted from an organism tissue, when the 

&IEh&ir £jkMteEh&Jt7lfc& J $ > variety of organ is different, in order to detect 

i&ft%&ttii~&tcfc\cjkj£ite$. the optimum excitation-light wavelength and the 

©^^rtb^ti^^oTV^ b # optimum fluorescence which excite a 

Z-hti%o fluorescence, the optimum wavelength is 

respectively considered to be different. 



99/10/28 



8/39 



(C) DERWENT 



JP10-328129-A 



[0 0 0 7] [0007] 

^i¥8- 2 2 4 2 0 For example, the fluorescent observation 

9 %teWzi*tiiik<Dllk&¥tf&<D apparatus provided with exchange means to 

I457-{/^t, switch and exchange the filter with which 

frZ ^Mi^t^^i^S several wavelength characteristics are different, 

t ^rHx.fc^3fefi,^SS/5^^ and these filters in the unexamined-Japanese- 

£tLTV^ 0 patent-No. 8-224209 gazette are disclosed. 

[0 0 0 8] [0008] 



l&W&MlkLX 5 b1rZ>m [PROBLEM ADDRESSED] 

ffi] However, in the fluorescent observation 

LfrL,f£fcb> apparatus currently disclosed by the above- 

2 2 4 2 0 9 -%<&%Hz]ffl7jk£ti mentioned unexamined-Japanese-patent-No. 

"CV^5***«K«-e«t, mm 8-224209 gazette, while the apparatus 

&JzM4k't&k$ciz. y tim&V. enlarged, there was a problem that the 

$£l£&<5 t o fSS;d 5 fcofco mechanism became complicated, 

rco/tfe, li^cOBl^^r^ig^ For this reason, the fluorescent observation 

#ifS"eHf^"t~<5 d t ffi*I$Zte'b apparatus of the small * light weight which can 

§0 • gf(Z)f)ti^i^I^ observe several organs in the optimum 

tiX\/^fz 0 condition was desired. 

[0 0 0 9] [0009] 

^SSWfiJifE^ffif MSE^Tft $ This invention is formed in consideration of the 

titzhtD-VhV , fti§5i"5Bfc!£ above-mentioned situation. 

icgSft^g^li&^o/c^ >f By exchanging the adapter provided with the 

fcffilx.tiTjf'?? filter with the optimum wavelength characteristic 

<5 w t f£«k 9 N 1 -&©^flT?S for the organ to observe, it is small and a light 

^(DW&%:, itt^lo weight and it aims at offering the fluorescent 

^ffi^SfiKTx SI§P^"5 d £ observation apparatus which can observe 

^Hii&^^ll^i^il£il#W"<5 several organs with one apparatus, with 

d££rgKKdLTV><5 0 inexpensive components. 

[0 0 10] [0010] 
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[mm&M&i-ZtztiXD^m [SOLUTION OF THE INVENTION] 

^^^^^TtS^^Sli^ f£S£ The fluorescent observation apparatus of this 

Z^fltO&M^ invention is a fluorescent observation apparatus 

^<D%*$£1rZ>%Wkb, iutefr which has the light source which emits the light 

Z>¥ffc<v£ of the specific wavelength band which excites 

j)fc£rttHiH~5S^ i £l& t ^r^i* an intra-corporeal tissue, and image-pick-up 

5^5£tlf^ilT*fcoT. fufS means to image-pick up the specific 

1£%frb¥f7£(D&fk1$^%M : iIt fluorescence generated from the above- 

Z>^%%k\ti7 4 i\s9 £rii;i> mentioned intra-corporeal tissue. 

w(D^3t^ttJ^^^^^*fl^S Comprising, the fluorescent detection filter 

fe-CfeSo which transmits from the above-mentioned 

fluorescent a specific wavelength band is 
provided. 

This fluorescent detection filter is detachable. 

[0 0 11] [0011] 

Z<DMf$\z. J;tU:£. According to this component, different organs 

fc^tl^frlMJt- Lfz1kyt%ktii7 can be observed in the optimum condition with 

^/i^^r, M^^S^^JSM^^ one fluorescence observation apparatus by 

t teMMf£7 J s^? 5 exchanging the fluorescent detection filter 

d t (^±oT, Hft SHIS^r 1 which respectively corresponded to the different 

oco^:)tM^iKg"C^jig^^^ organ for the optimum filter for every object 

TrU^^rfTX-So organ to observe. 

[0012] [0012] 



[ % m <D mM<DBM ] [Embod i ment] 

J^T\ H®^:#^ LX^$tt$ft(D Hereafter, the embodiment of this invention is 

MMtDj&M&li&Vft't&o HI 1 & explained with reference to a drawing. 

LIS! 3 fe'gytM^BWKD'Mlfo Fig. 1 or 3 concerns on the embodiment of a 

MM (-^ ^ 01 te-gft^M fluorescent observation apparatus. 

Wi±fc(Dl$ t %&Mj&$:7Fi-Mj& Fig. 1 is a block diagram showing the 

ID, m 2 fi^Tfc^tB^SSll^ fluorescent schematic component of the entire 
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ft^t57 4 )V$ ttjMz-tc&lii observation apparatus. Fig. 2 is a schematic 

J&T?72<DW&Ms B3ttJ3) diagram of the adapter for detection provided 

jg*&S45H**3£i"5)taST with the filter which decides the fluorescent 

#79<T)W&WQ , foZ>o detection wavelength range. Fig. 3 is a 

schematic diagram of the light-source adapter 
which decides the excitation-light wavelength 
range. 

[0 0 13] [0013] 

5 0 The fluorescent observation apparatus 50 of 

fi> &&%W&b&%M^b % this embodiment is an apparatus component 

f bH5iBMtfc^ Ell obtained in a white-light image and a 

UiTF-f* J: o \zJj$&% b LX^t/t fluorescent image. 

a^ffl^jafi^ttefeitMM The light source device 10 which can 

<DMWytb&&±£ltZ>Zbft generate the excitation light for a fluorescent 

pTfl6<C3tS36flil '0 rcojft observation, and the illumination light for a 

$^fifl 0 /5>k<75ja^}fc£ fcfi white-light observation as an observation light 

B^Mtft^y^f h#>f K2 2£^ as shown in Fig. 1, the excitation light or the 

L T £ ft O fil §^ SHHi ^ l ^ illumination light from this light source device 1 0 

t\ JSb^3t^<t ^>^%^L^tz.\t is guided to the observation part in the living 

flSW3t^<t 5 > - body via the light guide 22. 

K 2 6 Sr^Ltfi^tS The endoscope 20 which transmits the 

WIi2 0t, :roftfift2 0 fluorescent image by excitation light, or the 

Xbh ^ifc^Tfe^^ fcfi Sfeft white light image by the illumination light via the 

fftS:*3fettl«lR**fc»4&fe3t image guide 26, camera 30 which the 

^MMJkXWL^k LTlEfUf -S-tc fluorescent image or the fluorescent white light 

Hg%k1r 5*^7 3 0i:, r <£> # image caught by this endoscope 20 is recorded 

^7 3 0 Xt£^£titci&ytW& by fluorescent image observation type or white 

ft ^&^MLXlkftWif&%:£.f& light-image observation type, and performs 

i~5^;)tM^^S£tS4 1 b, ml conversion to an electrical signal, the 

IE# ? 7 3 0 X*$£$:£tltc&{*L fluorescent image-processing part 41 which 

3fc®^fif ^-^ILTfiMI processes the fluorescent image signal 

6fe)t®^^Sp|5 converted with this camera 30, and generates a 

4 2 <t> titi^&ytW&i&MU 4 fluorescent image, the white-light image- 

1 *fcfci6feft®&&SU&54 2 processing part 42 which processes the white- 

X*&J&£fotc^ftW&iZtcl$& light image signal converted with the above- 
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fe^SH^tf^ft < t h^jj^^i mentioned camera 30, and generates a white- 
st* <5 C R T^c — Z^ffrhfeZ) light image, the display part 43 which consists 
MtfU 4 3b %:$$?LXMf&£ ti of the CRT monitor which displays at least one 
"CV^<5 0 of the fluorescent image generated in the 

above-mentioned fluorescent image-processing 
part 41 or the white-light image-processing part 
42 where the white-light image is generated. 
These are provided and it is comprised. 

[0 0 141 [0014] 

£fc, Ml o \^%M^ Moreover, as shown in Fig. 1, as light source 

IlOlt ^1:^57^1 device 10, lamp 11 which becomes a light 

It, 107^1 lfrb$££. source, and turret 12 which arranged the filter of 

^ZBWytZI&ytM^ffi^tcli the two which switches the illumination light 

&&ftm^Rl<DWl&yt^®i9%L generated from this lamp 11 to the fluorescent 

x_ 6^3£i~ 3 2 ^o<D7 -f/u^ £ object for an observation, or the observation 

MlWiLtc? — Uy M2^ J*] light for a white-light observation, and which is 
Ofrb&ttiir mentioned later, the filter switching control part 

y-jun — K 2 1 ^(Dy^ 14 which is filter switching means which 

K 2 2 \zM < WM% Sr 6 £3^1 switches the observation light guided to the light 

^J%^tc\^yt^^J%<D7 j jv guide 22 in the universal code 21 extended 

$ <9 #J^£ from an endoscope 20 to the object for a white- 

ZkVhZ 7 j ;is?ty%L$mU 1 light observation, or the filter for a fluorescent 

At, ^(D7 j jV^ty^UMU observation, the rotation drive of the above- 

I 4 frb<D{t -^^r^ttTfiufS^ mentioned turret 12 is performed in response to 
— Uy b 1 2 £r[H]te§*ffij£-£T the signal from this filter switching control part 
fufE^ 1 1 <D%M±.\Zyftfe 14, motor 15 which arranges a predetermined 
(D7 ^ ^rlBB^S ^ 1 filter on the optical axis of the above-mentioned 
5t, 9~ ^y hi 2 (T>WMML lamp 11, corresponding to the arrangement 
SlK:^^ LTH^g^^^I^ffl position of turret 12, the openable hatch for 

II 7 ffiWt b tit V ^ -5 0 ^ insertion or removal 1 7 is provided. 
Mf&fi\W 1 7 (i, itufe^ — 1/ ^ This hatch for insertion or removal 17, it is for 
h 1 2 t^IfilS: £ tiT V ^ 5 Sj^Tfe exchanging the filter for excitation light currently 
Fft 7 J f\s$ Z^ti^friMifeUl^ arranged to the above-mentioned turret 12 for 
JI3I&&S#f!fc£W^5Mf^fc the filter for observation light generation which 
^J&Riy << ft* 9 (c^^-f- respectively has the optimum wavelength 
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(D t <DX*&> <5o characteristic for every organ. 

[0015] [0015] 

[2] 2 m^H"<fc o tdBUlH^ 7 — u y As shown in Fig. 2, while permeation filter 12b 

hi 2(d(i^>'7 p l 1 6 which transmits white light from lamp 11 as it is 

fe)t£^^££j§iji1~ ; 53iiii:7 is arranged on the above-mentioned turret 12, 

-r 1 2 b ^IBlx £ ti5 <t * filter arrangement groove 12c to which the filter 

lz. % ^ix-PixCttSfcJftii/jitt for observation light generation 18 which is a 

ft^tt^^'fS^^C^Sj^Ttffi filter for several excitation lights which has the 

(D7 4 }\"P~<?foZ>1$MJtQE.$Lffi optimum wavelength characteristic for each 

7 4 1 8 d^Jift [i^EKiKllx organ. arranged detachably is formed. 
SfiS^^ElWii 2 ctf 

[0 0 16] [0016] 

:©:tl:«t!J^ The filter 18 which has the optimum wavelength 

7 characteristic for the organ to examine, by this 

;^18ftl»Lt, *aSSfi is chosen. 

1 0 t::i£ttfc^j&JEjif 1 7^fe The above-mentioned filter 18 is arranged to 

^ — V y h 1 2(07 4 /i^IElx filter arrangement groove 12c of turret 12 from 

ft 1 2 c 4 1 8 £r the door for insertion or removal 17 provided on 

IEIS:i~'5 dti^iot, tfcrlEi" the light source device 10, incidence of the 

5JBfc8S^^tUT*iS<C&ft4#tt excitation light of the optimum wavelength 

WJSbS^ri 5 ^ hjtf'f K 2 2 CO characteristic was performed to base-end 

SSBn 2 2a f^Att£tt"t\ ft surface 22a of a light guide 22 to the organ to 

B£ft£$ 3 JhN"<5 0 examine, and the intra-corporeal region is 

irradiated. 

[0017] [0017] 

|2l 1 XLTF^m* 7 3 0 f± % tufa Camera 30 shown in Fig. 1 is detachably 

rtftfil2 4JC#K connected to the eye-piece part 24 of the 

$tEl^%H£tl%o ^(Dfi^? above-mentioned endoscope 20. 

3 0 fiiiu!BrttIt|2 0<7M Inside this camera 30, the movable reflecting 

— S?#>f K2 6 £"(£i££tLT mirror 31 which guides selectively the 

Alttlr &1&ftif&1ztz{i&&yti£ fluorescent image or the fluorescent white light 

^M1SH^i^tfti^M^^^tz\t image which is transmitted and performs 
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6fi7c^tt^^£>SH£lflK:#< incidence of the image guide 26 of the above- 

plibSt^ 5 7-3 1 t, dco^T mentioned endoscope 20 to the image-pick-up 

WjKM 5 7-3 1 ~CK%i&ti ; 5 part of fluorescent image observation type or 

w t & < iii© L/c^?t^$r 2 o white light-image observation type respectively, 

<Dyt&\zft&\i-Z>yj ? P-T y the dichroic mirror 32 which divides the 

^^7-32,!:, Z<DV4 fluorescent image passed, without reflecting by 

y(y?*7—32 T'Stt£tifc this movable reflecting mirror 31 to the optical 

_Mftfc<0ftK£:2nE £it:5@£ path of two, the fixed reflecting mirror 33 which 

ixW 5 7—3 3 t > tuia^ << 9 makes the optical path of the fluorescent image 

n ^ 7 ^ 5 7 — 32-C2 o{c# reflected by this dichroic mirror 32 change, the 

fJ^ti/yt^^tfeSr-ttL-^ixSifi adapter for detection 34 provided with the 

i*2)^3i!i"t"-5^3fe^Uj7 /b^ fluorescent detection filter which respectively 

SrH^/ct&fctifflT^T 0 :? 3 4 transmits the fluorescent image divided by two 

Z(D%k#iF8T¥zf& 3 4 CO by the above-mentioned dichroic mirror 32 

7 /u^ ^iSii Lfc-^riL-iEr'tiGD which is mentioned later, first image intensifier 

£3fefc4r*ill-** 1 <r>4 35a and 2nd image intensifier 35b which 

^ >'7/'v'77-l'73 5aS amplify each fluorescent image which 

X$% 2 <D4 * — i?4 >T transmitted the filter of this adapter for detection 

T^T3 5b<t, J ttl*?tMD'{ 34, CCD36a for first fluorescence image 

^-^Vfy->77^73 5 photography and CCD36b for 2nd fluorescence 

a, 3 5 b # tB^-f^^rSt^ image photography which image-pick up the 

"^"5^ 1 O^TC^it^fflCCD output image from each image intensifier 35a 

3 6a RV<m 2 WfM,fffl and 35b, CCD for white light-image 

C C D 3 6 b t , mtttWiRffi photography37 which records the white light 

5 7— 3 1 X*fc!tt&titc 6£,7£ image reflected by the above-mentioned 

.ife£i*fl^5 6£3te{feflM&fflC movable reflecting mirror 31. These are 

C D 3 7 t ^riix.T^^S;$HT provided and it is comprised. 

[0 0 18] [0018] 

MfE^Tc^fllf^ CCD In addition, the fluorescent image signal or the 

3 6 a, 3 6 b&tfS-feStefci* white-light image signal by which the 

^CCD3 veytM&fcZti photoelectric variation was performed by the 

fc^fc®te{t-^-*fcW:6fe3fc® above-mentioned fluorescent CCD for image 

^ti^tl^m^ photography 36a and 36b, and CCD for white 

1 $.tcte&&ytM@L&m light-image photography37, It respectively 
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S|5 4 2\z.{£&£tiXikytW@LiZ transmits to the fluorescent image-processing 

^cfiSfe)fe®^{^^^$H5o part 41 or the white-light image-processing part 

42, and it is generated by a fluorescent image 

or the white-light image. 

[0 0 19] [0019] 

II 3 IZtfItX o (dfufE^tijffiT As shown in Fig. 3, for the above-mentioned 

3 4 it, fuiE^V ^ n^f adapter for detection 34, fluorescent detection 

$7 — 3 2 T 2 o(d^#J $ filter 34a which transmits the light which had the 

tltzHkytjMLfrtD$.$: X 1 (D^ wavelength of wavelength (lambda)1 band 

i$W?£:f§:£&ofc^£;i§i©i~5 from the fluorescent image divided by two by 

^%%k\&7 4 3 4 a the above-mentioned dichroic mirror 32, 

<7)^i$o$S£^o7t)fc fluorescent detection filter 34b which transmits 

^M^-t^lk^tiiy 4 fr9 3 the light with the wavelength of the band of 

4 b t SriiraX-T, bu 15# / y 3 wavelength (lambda) 2 is provided. 

0 LT^j&Sftf^j&^ti/ It is detachably comprised to the above- 
TV * 5 o mentioned camera 30. 

[0 0 2 0] [0020] 

iifit^J: 5 (^J&^tLTV^^ The effect of the fluorescent observation 

TfcH^ixfi 5 0 (D^ffl£tft^1~ apparatus 50 comprised as mentioned above is 

5o £f\ ^STicfe^^nx explained. 

V^SSii^fe^§ig^®i^2)tSS First, the optimum excitation-light wavelength 

(t^tB^7fe^fii: ; §r##(^L and a detection fluorescence wavelength are 

ll^^SBitsS^^t UTlliS referred to for every organ currently recorded 

5:7^^ until now. 

1 8 ^ffi^r^y^ 3 4 £ filter 18 which transmits the optimum 
&^ti^thfflM-t%>o wavelength band to the organ to observe, and 

the adapter for detection 34 are respectively 
prepared. 

[0 0 2 1 ] [0021] 

jtufE^/v^ 1 8 Next, while loading turret 12 with the above- 

ffllll 7^LT^-l^ 4 7 h 1 mentioned filter 1 8 via the door for an insertion 

2 d^5fi-5— jo, *^7 3 0 or removal 17, camera 30 is loaded with the 
l^WitZfetiiRlTffzf? 34?:| above-mentioned adapter for detection 34. 
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-t tT % S&SfciiifeS: And, in order to observe a white-light image, 

fc#\ *>730rt© the movable reflecting mirror 31 in camera 30 is 

"snt&ixtt ^7—3 1 £ x ft&H made to move to the position which shows the 

2 OO-i'^-i/^ K2 6 £"£5 image guide 26 of an endoscope 20 to the 
7££intz&.fr, (3&ytWi§6RiC continuous line with which the transmitted 
CD 3 7 ^^frj%%M%k\Z7Fir image is guided to CCD for white-light 
{tmz&m&^Zo 1rZt, Z photography37. 

..£> sliJjKIt 5 7 — 3 1 # Sfe3t Then, the sensor which does not illustrate that 

Wt&ftt&fc&Wi LtzZt SrH^ this movable reflecting mirror 31 moved to the 

L&^-feyf— ^LT, white-light photography condition detects. 

— \/y V 1 2 Permeation filter 12b currently arranged on 

■< 1 2 b £ 7 1 turret 12 is arranged on the optical axis of lamp 

1 <7>ftite±l-iEmi-5o 11. 

[0 0 2 2] [0022] 

fu!2j§i®:7.f l 2 b Incidence of the illumination light which 

LtcMVftytl'i-. y -i K2 transmitted above-mentioned permeation filter 

2©SSI2 2 a icA&f U - 12b is performed to base-end surface 22a of 

<D y << h #>f K 2 2 £ light guide 22. 

ftT£#:ftK:Batt£tL<5 0 The inside of this light guide 22 is transmitted, 

T, £<£ft^f££r $ ftfc.raft and it is irradiated in the living body. 

(Dfcttytjg.te&&ytjM>bLXJ And, the reflected-light image of the 

^ —i/ji't K2 6 ^^3121$ ti illumination light irradiated to the living body 

T, *-^73 0t^A#t"t"-5 o was transmitted in the image guide 26 as a 

(Dti / y 3 0 tAW Lfc E3&)t white light image. 

^f3\ bTUjSI} 5 7 — 31 Incidence is performed to camera 30. 

tt£tiT % S-fe^t^fitJ^^jC c The incident white light image was reflected 

D3 7 \^frfiX%nM%k£ii by this camera 30 by the movable reflecting 

5o r©Sfe)tWfflCCD mirror 31. 

3 7-C?tm^^$ti,fcm^f-^ It is guided to CCD for white light-image 
fi, &&%M®.®MU4 2T-6 photography37, and photoelectric conversion is 
&ftU&mm^l&£tixm7f; performed. 

£|54 3 ^tti£}£tiX&&ytM& The electrical signal by which the 

i&b LTf£^£ti/5o photoelectric variation was performed by this 

CCD for white light-image photography37 is 
generated by the white-light observation image 
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in the white-light image-processing part 42, is 
output to the display part 43, and is displayed 
as a white-light observation image. 

[0 0 2 3] [0023] 

Jfcfc* BfMO^^Uit^XWM Next, in order to perform a fluorescent 

&ti1tfa&M2 OX^tftU^ observation by endoscope 20 passed through 

ffotctb^ tulE^^ 7 3 0 OpJ to the desired observation part, It switches to 

fijRU* 7^3 1 the fluorescent observation side which shows 

^TfeM^W-^&^So the movable reflecting mirror 31 of the above- 

t ^ 7 1 1 ©5fe$ft-L(£SiE mentioned camera 30 to a broken line. 

7 j 12b SrBfigLTV^fc Then, turret 12 which arranged permeation 

9—VyY\2 ^SSIltt filter 12b on the optical axis of lamp 1 1 performs 

tufSSi§7^/v^ 12b \c\\t> a rotation drive, and lamp 11 is arranged filter 

0X7^/^18^7^1 1 18 on the optical path instead of above- 

©ftftJifcEilSift/So mentioned permeation filter 12b. 

[0 0 2 4] [0024] 

r^Itlictot, Sulci 7 jv By this, incidence of the excitation light which 

?1 8 £@i§LfcJIfr3S}fc{^ 7 transmitted the above-mentioned filter 18 is 

4 h K 2 2 WHS® 2 2a performed to base-end surface 22a of a light 

ML, I©7^ K2 guide22. 

2 3rl£i£ $ ftT^ftf*! KlflB Jt Inside of this light guide 22 is transmitted, and 
£tT/5o ^LT, £{£F*JKlflSlt it is irradiated by in the living body. 
SJx/tiHii83tfcJ:o-C3S^U*: And, the fluorescent image by the 
:£:)te^J:5^#H&f2, -Y^ — fluorescence generated by the excitation light 
134 K 2 6 £r{53££ tlX s # J irradiated by in the living body was transmitted 
7 3 0{3lA#ti"5o ^(Dio^y in the image guide 26. 

3 0 {3:At+ Lfc^3t^fi, & 4 Incidence is performed to camera 30. 
2x2s(y2%7— 3 2t2o© After an incident fluorescence image is 
yt&^ft^\£titc&, j&ttiJlT divided by this camera 30 by the dichroic mirror 

3 4 \z.WLftfcik%ffi&7 32 into the optical path of two, incidence of it is 

^;i/^3 4a, 34b id Aft L performed to the fluorescent detection filters 

TV^< 0 34a and 34b provided on the adapter for 

detection 34. 
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[0 0 2 5] 

As* 3 4a, 34b 

^-^/'7>'i'77'f73 5 
a, f£2-f"> — $?>f V^V-yy 
5 bTJiffiStifcSL 
% 1 <B$ft4M*J&fl! C C D 3 6 
a, J&2©*3MMH&JflCCD 

3 6 b-e^^tbrmmff^ic 



[0025] 

When a fluorescent image transmits filters 34a 
and 34b of the above-mentioned adapter for 
detection 34, each fluorescent image has the 
component of (lambda)1, (lambda)2 
wavelength bands. 

After amplifying by 1st image intensifier 35a 
and second image intensifier 35b, it records by 
CCD36a for 1st fluorescence image 
photography, and CCD36b for 2nd 
fluorescence image photography, and a 
conversion is performed to an electrical signal. 



[0 0 2 6] 

m^%M^mc cd 3 6 
a, 3 6 bx~ytm%mztitzx 

1,12 (D2-o<D$L&ft®(Dl£ 

mmmkLx±j&£ti, 



[0026] 

The electrical signal of the fluorescent image of 
the wavelength band of (lambda)1 , (lambda)2 
two perform a photoelectric conversion by the 
above-mentioned fluorescent CCD for image 
photography 36a and 36b was input into the 
fluorescent image-processing part 41, and it is 
generated as a fluorescent observation image. 

It outputs to display part 43 and it displays as 
a fluorescent observation image. 



[0 0 2 7] [0027] 

In observing different organs in succession, it 
^(D^^B^^MM exchanges for filter 18 and the adapter for 
ft&fi##6&jgiB"*"5:7-<vi'* detection 34 which transmit the optimum 
1 8RX/^iH^T^'y°^ 3 4 Id wavelength band for that observation organ, 
2S$feLT|fcaE$:fT5o and the test is carried out. 



[0 0 2 8] [0028] 

Z<DX 'fc'^MMMo^zJt Thus, in the fluorescent observation apparatus 

U^'&MX^i, &ftZ>W8&\a: of this embodiment, the adapter for detection 

ti^tittJ&Llt.'&tfttiim? 4 ^ and the filter for observation light generation 
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PZHmZ-tcfetiiRlTyy? bWL provided with the fluorescent detection filter 

^t££$c^ y >f As 9 £ Sr^ftffi which respectively corresponded to the different 

SbT^o^, ^Mir^^i^M^ organ are prepared beforehand, 

w t fcMtMtZ&tiiRlT y 7 9 t By exchanging for the optimum adapter for a 

7 4 t M $&Mr 5 CI <5r (c J: detection and the optimum filter for every object 

ot, M^SMtiSSr 1 o(Z5^)t organ to observe, a different organ can be 

li^^BT<|jI&^fi~etl^1- observed in the optimum condition with one 

5 r. t 5 0 wdiCJ: fluorescence observation apparatus. 

•9, 6feft£J:5$li£fcS&tf> With fluorescent observation possible, 

i&ffi%MMt£&i$^1£jtt%l&~t' apparatuses for fluorescent observation are 

5: k<D*Ifet£lk%M&&Wt& small and light weight in the optimum 

/hMx ^4T^o£fffi(c:g§#fc£ conditions, and this cheaply offers the 

ft So observation by white light, for several organs. 

[0 0 2 9] [0029] 

#^MM1B\Zio\,^X\Z, In addition, in this embodiment, both filters 

^t&iii&g£fc£1~5&tti/Il which decide the wavelength of the adapter for 

TVy? kB&Jt<D$.-§:$;&:'£ detection and which decides fluorescent 

t57^ ^9 (DWi^J^^^^Jn^ detection wavelength, and excitation lights are 

\Z. LTV><5# S , ifh hfr—Jjti made exchangeable. 

However, it may be the component which 

tti^o MyHh7 4^9 makes only one exchangeable. 

12b Srtxtt Z>ttt> ^{z^ — u Moreover, it may simply be made to form an 

v h 1 2 Ci^Clilfjq £rUfi£"t"5 aperture on turret 12 instead of providing 

J:9^bTt)<tV\ permeation filter 12b. 

[0 0 3 0] [0030] 

<hr5T\ f > ^iof^jb^fc When performing a fluorescent observation in 

^V^T^^H^^rtT^I^ the alimentary tract, stomach and large 

t£}£\z.£r<, i£ £tlZ>s<? : r V T intestine by the way, bacteria, such as the 

^(D^Wftffi^ffifrbtDj&yti* bacterium from scum residue are included, and 

{c55v^3feS:^i"So Z.<Dtz emit the fluorescence similar to the 

fcu ^ ^^^HSrll^'t'SS^ fluorescence from a disease part. 

ti h ffflW Id J; 5 ~Cfc 6 j&\ For this reason, when observing a fluorescent 

fal£Mfrh<D ; £%-rZfoZ)fr%:Vi image, it is difficult to distinguish whether it is a 

S'J-f 5 wi^SIL< , fluorescence by these bacteria, or it is a 
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(ST $ *T t * 9 <b v > 5 IBM** 
#MfgS®& l-ttfr -5 * ~C L 14* 



fluorescence from a disease part, and there 
was a problem of reduced diagnostic ability. 

Moreover, in order to confirm whether it is 
scum residue, there is the method of once 
switching the fluorescent observation image to 
a white-light observation image. 

However, since a variation of a light colour is 
observed in a fluorescent observation, after 
observing by the bright white-light observation 
image, when observing by switching to "a 
fluorescent observation image again, there was 
also a problem that it will take time for a while 
by the time the eye of an operator gets 
accustomed to this fluorescent observation 
image. 



[0 0 3 1] 

ii^IiitS^-^-e 2 
-et#^Lfca^m^a^6 o 

Sr, (*Jffi»2 0 0>&l!gtt 2 4 
3 1 twratwiEBLTV^So ^ 



[0031] 

Consequently, as this embodiment is shown in 
Fig. 4, the fluorescent camera for observation is 
comprised. 

As shown in the diagram, in the fluorescent 
camera for observation 30 of this embodiment, 
the scum fluorescence process part 60 
comprised from the unique fluorescence cut 
filter 61 which omits the unique fluorescence 
from bacteria, motor 62 which install/removes 
this unique fluorescence cut filter 61 from an 
optical-path top, and the filter control part 63 
which controls an operation of this motor 62is 
arranged between the eye-piece part 24 of an 
endoscope 20, and the movable reflecting 
mirror 31 in camera 30. 

Other components are the same as that of 
the performed above-mentioned fluorescent 
observation apparatus 50, the said symbol is 
given to a said-division material, and 
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explanation is omitted. 

[0 0 3 2] [0032] 

±M<D£ o J* *7 3 The effect of camera 30 comprised as 

0 £)fEffl£rf£^i~'5o ^Wi^>^ mentioned above is explained. 

«2 0 At the time of fluorescent first stage 

<7M * —*sJ34 K2 6£45i£c5 observation condition, the fluorescent image 

titzi&yti£fe^ ¥f^ikyt% y h transmitted the image guide 26 of endoscope 

:7^/v^6 1 Srii^^i ife< 20, without passing through the specialized 

^-^^7^^77^73 5 fluorescence cut filter 61, it is amplified by the 

a , 3 5b T±f fH £ tiXi&yt& image intensifies 35a and 35b, and fluorescent 

WlBM CCD36a, 3 6b CCD for image photography 36a and 36b 

J: oTti^$tiTV^5o registers the image. 

[0 0 3 3] [0033] 

^ It, ^^IS^^Nc, And, when having difficulty discriminating 

<£>^3£p|57S* 6 between fluorescence from disease parts, such 

Mfr ( D<Dffigtj:'$B:ytX*foZ>ti*<D as cancer, or special fluorescence from 

^J53 , Jl£3[|5$£:3teL;fcR^ #r#(i bacteria, during fluorescent observation, the 

} 7 3 0 hflX^^^Ts operator operates the switch (not shown) 

4 y*f- Mtf) ?rj|^LtS provided on camera 30, and makes motor 62 
tilp£|S6 3 ^ir^LT^E— $ — 6 2 drive in predetermined amount via the control 
^Bff^*iE»J$-frT, part 63. 

F7^;i/^6 1 ?:8^35U The unique fluorescence cut filter 61 is 

4 a t 7—3 arranged on the optical path as eye-piece part 

1 t <£>3fcE&±{£SEfi , f"5o lens 24a and the movable reflecting mirror 31. 
t, *3tfft©3tK+fc»*** Then, if the fluorescence considered to be a 
* y h 7 4 6 1 ^?A£tl disease by having inserted the unique 
It Cl t cfc *9 x ifittt fluorescence cut filter 61 in the optical path of a 
yt&Wz$u\^VB< &tU3:> H^L fluorescent image becomes extremely dark, it 
TV^fci6ft&flS*H®ri>b£> t© will become clear that the observed fluorescent 
tfcSlt^fiJ^L, :©Sjt image is a thing from bacteria. 
ffifehA/}?W%< fehteHrtHHiWL If this fluorescence does not become very 
^Lt^fcfM^St* much dark, it is confirmed that the observed 

5 i t ffiHtsM £ tl 5 o fluorescent image is a disease part. 
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[0 0 3 4] 

? - <d m <d % s§ + \m$L s & k 



[0034] 

In this way, with the camera of this 
embodiment, the fluorescent process part 
provided with the unique fluorescence cut filter 
was provided installably and removably in the 
optical path between the movable mirrors of the 
eye-piece part of an endoscope, and a camera, 
An observation illumination light is not changed 
during a fluorescent observation which caused 
trouble for discrimination of whether the 
observed fluorescent image is a thing from 
bacteria, or it is a thing from a disease part. 

A unique fluorescence cut filter is arranged in 
the optical path between an endoscope eye- 
piece part and a movable mirror. 

Judgment of whether the observed 
fluorescent image is a thing from bacteria or it is 
a thing from a disease part can be passed 
easily. 

This can perform a more exact diagnosis. 

Moreover, the loss of a time until the eye of 
an operator gets accustomed to the image with 
a fluorescent light observation from an image 
bright for a white-light observation is eliminated. 



[0 0 3 5] 

6 3 0 nmCDt'— £&<$8 

fl-ffl 4 9 0 n m~ 5 6 0 

nm) #S*«-Ctt33< 

f+ifi 620nm~800 



[0035] 

In addition, in general, the unique fluorescence 
from bacteria emits strongly the fluorescence 
(especially 630 nm peak) of red-colour type. 

And, for fluorescent observation, by 
especially the normal part, it is strong near the 
green area (especially 490 nm - 560 nm). 

In a disease part, it becomes weak. 

Therefore, near a green area, and where a 
wavelength is longer than this, the red-colour 
area (especially 620 nm - 800 nm) is 
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n m) SrS^toSL^S b , i£3fc numerically processed, the discrimination with a 

IMfcrt* jE^g|5{4 i: #IS££|5 £ <£> normal part and a disease part is possible from 

m%W»imx*hZ) Q Z(DZb\z the fluorescent image. 

J: 9 , ml!£#Ji*fl7fc# y V7 4 As long as the above-mentioned unique 

/i^fi, ^^Mi|Kf^350^:3t^rM fluorescence cut filter is in the optical path of 

^~f<5^ ^— is 4 >t/ / v / 7t the image intensifier and the endoscope eye- 

bft&1ffiWRbto%J6't* piece part which image-pick up the 

T?fctU;f t*Ofi:ttlciEg$ixT fluorescence near a red area, it may be 

6 «£ V \ arranged at any position. 

[0 0 3 6] [0036] 

m 5 3r#£S LT±fE^lfc Next, the modification of the above-mentioned 

W&<0&T&&\%ffiffl1rZ>* Hl(- embodiment is explained with reference to Fig. 

*i-J: 5 5. 

^^^7 ^ 730 dfi-i' ^ —i/JS As shown in a diagram, it is to the fluorescent 

*Y K2 6;&>&©^teffct:2ofc camera for an observation 30 of this 

^^5^7 5 7-8 1 embodiment 

:i<7}^— 17^:7^-8 1 £rSlhf L The one-way mirror 81 which divides to two the 

tci&ytigLX 9 toW1>>h<D¥t&ft fluorescent image from the image guide 26, and 

the unique fluorescence permeation filter 82 

]§y 4 8 2dr, Z<D$fMi& which transmits the unique fluorescence only 

itM^y ^9 8 2 Sr5Si§ Lfc from the fluorescent image which reflected this 

^3te&£iti|Bl"5fE 3 £>-f ^ — one-way mirror 81 from the bacteria, the third 

is 4 is'fi/i/y 7^78 3 b, image intensifier 83 which amplifies the 

Z<D^3(D^ ^-^yr^i/ fluorescent image which transmitted this unique 

7 7-<T 8 3 ^b^fcti^^^rfli fluorescence permeation filter 82, CCD for 
&i~<5^SllbfeffiCCD 8 4 ir unique fluorescence84 which records the 
"Ctflfifc Lfc#Mi&3teMH&&$ 8 0 output image from this third image intensifier 83 
£\ F*J!SfS2 0 OgcSggfl 2 4b The unique fluorescence image-pick-up part 
*>^73 0 F*J0D BJibStt ? 7— 80 comprised from these is arranged between 
3 1 b © Rgciffilil IXV^o Iff the eye-piece part 24 of an endoscope 20, and 
ffi^M^TfeJE C C D 8 4 frh <D the movable reflecting mirror 31 in camera 30. 
Itfff^feiL, 4$^l£3tlJ The image signal from above-mentioned CCD 
&££^i"5#S:f£^M&£0!JI for unique fluorescence84 is processed. 

£|5 8 5 £ % ^TtH^^S^P 4 1 The unique fluorescence image-processing 

ti*b<Dl!kytWi$Lb » HufE^FjIit part 85 which generates a unique fluorescence 
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ytm@L&MM8 5frh<DWg1k image, the fluorescent image from the 

ytW$L% J &!&-? 6ffij^^fi£gR8 fluorescent image-processing part 41, It 

6 bX'Mf&Zti&o ^<D^(D% consists of the image synthesis part 86 which 

fifcfiilii Istd&ytM^j&E: 5 0 synthesises the unique fluorescence image 

t ffl^X'h 0 x PpRWcf 2[p)?Tr from the above-mentioned unique fluorescence 

LTlft^$r^B§-f5o image-processing part 85. 

Other components are the same as that of 
the above-mentioned fluorescent observation 
apparatus 50 used. 

The said symbol is given to the same part, 
and explanation is omitted. 

[0 0 3 7] [0037] 

±3£<£>J: o \zffij&LtcjJ / 7 3 The effect of camera 30 comprised as 

0 (Dftfii ^I^^i"5 0 f&Tfell^ mentioned above is explained. 

B3\ F*J$i!t 2 0 <7M ^ —i/Jfsf The fluorescent image transmitted the image 

K2 6 £fcj££tifc:ic;)t^fi, guide 26 of endoscope 20 is divided by the 

'^—y ^7-8 ltcictD 2 oco optical path of two with a one-way mirror 81 at 

yt&lzftW\ £ tl5 0 - 0)^— 7 the time of a fluorescent observation. 

?7-8 1 £ri?!ij§ L/c^Tt^ The fluorescent image which transmitted this 

^ — >r 7 -< one-way mirror 81 was amplified by the image 

T 3 5 a , 3 5 b Tif#S$iiT, intensifiers 35a and 35b. 

^5fe&flH^ffl C C D 3 6 a , 3 Fluorescent CCD for image photography 36a 

6 b KJ:oTift&§;h/C^5 0 and 36b records. 

[0 0 3 8] [0038] 

^tc^ Suffix— 7 5 y — 8 2"C Moreover, the fluorescent image reflected by 

KittLfc^ft&fi* t&M&ftM the above-mentioned one-way mirror 82 

il^>r^^ 8 2 ^a§iSii"'5o ^ transmits the unique fluorescence permeation 

tt> ^©«rft*3taifl7>r/i/ filter 82.. 

^ 8 2 SrSiiLfc^^^fi^ M And, the fluorescent image which transmitted 

3 <D<4 yry^77^ this unique fluorescence permeation filter 82 is 

T 8 3 X-t%m £ ft. «F*£ft/fl amplified by the third image intensifier 83. 

CCD 8 4 <t 9 9M&£ ttSo CCD for unique fluorescence84 records. 

^©#M)feffiCCD 8 4~Cflt The unique fluorescence image recorded by 

fe£ftfc#^ft&ti, this CCD for unique fluorescence84 is 
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%W$L%±M%8 5 "CMS $ tlx processed in the unique fluorescence image- 

&mikytmi&Z±f&'t?>o processing part 85. 

^Si&3fe®fefi % -a $c§P 8 A unique fluorescence image is generated. 

6 T\ BulB^7fe®^^!iS§I5 4 1 This unique fluorescence image is the image 

frh<Dl$£ytM&kMteiit>£ti synthesis part 86, and it is superimposed with 

5>#\ iztzlis $k$WtZ$k'<bfri the fluorescent image from the above- 

X^7jk^4 3 Ci^Tj^ftSo mentioned fluorescent image-processing part 

41, or is arranged by parallel, and is displayed 

by the display part 43. 

[0 0 3 9] [0039] 

¥f^'skytW&1ii.s In order that the unique fluorescence image 

<Dtifc^f£l&yt(Dfy&^;7jk't 5fc may display unique fluorescent only from 

£u ^^(D^^/tMW t <Difc$t$: bacteria mostly, comparison with a conventional 

3£ Jl izff x. <5 o fluorescent image can be performed easily. 

[0 0 4 0] [0040] 

Z<D£ o fcMMMM<D% ^ Thus, with the camera of this embodiment, the 

7Xfe'ffl1Mfrb(D$fcMt£i&yt& unique fluorescence image-pick-up part which 

£r$IH^-f ; b¥f!%:1&ytWii%U : fcfa records the unique fluorescent image from 

!iij|£>^IM£l5 1 ti * y <D pISjS bacteria is provided installably and removably in 

tt$ 7 — t ©PflOft&^Wflfo the optical path between the eye-piece part of 

gfedtxft, WikiiJ&%$X*%£%: an endoscope, and the movable reflecting 

<D^%m& t b ©tfftfc mirror of the camera. 

i&ytWi$Li:&J& LTi/Tt5 r. A conventional fluorescent image and the 

b\z£Y), f^®^3:Jt$k"t~<5 ^ unique fluorescent image from bacteria are 

tX\ 1M&i>*t><D&&&hZ>$ll synthesised and displayed in the image 

#SrflWBT?#5fcib* J;!>jEffi£ synthesis part, Since the part which has the 

ftl^K'r&rtT? w 5 0 influence from bacteria can be confirmed by 

comparing both images, a more exact diagnosis 

can be performed. 

[0 0 4 1] [0041] 

^Jl:it3fe®&££fi£i"5 In addition, when the unique fluorescence more 

ftfr^^ fo£>— than a certain fixed brightness is recorded by 

±(7)1#^^:7t^^^^7tfflC C CCD for unique fluorescence84, instead of 
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D 8 4 r. having generated the unique fluorescence 

^):^itl:|$i IH^T image, a similar effect is obtained even when it 

^{^X K) £n bUZ) o'^O^SIr^ uses notification means to inform the operator 

\<^XhW\ j &<D : %)^z$:'&htiZ>o about this by a warning sound, alarm lamp, etc. 

[0 0 4 2] [0042] 

Sl6?r#BSLTftll^^^M^^ With reference to Fig. 6, the schematic 

jl^M^^^£tft^"t"5 0 component of the other fluorescent observation 

^(0%^ts 1 o<7)7 ^-ee apparatus is explained. 

t When it is going to obtain a white observation 

£^1~5l£7fcS^5tT*fc5JSj£2 light and the excitation light which are a 

ytt o b-t&Wvn* ^ +ft fluorescent observation light which has a 

^Si^Tt^^^rttSfcfclcKi, narrow banded blue wavelength, with the one 

lamp containing the light of multiple 

^foS/S^ Sl^, ^^7 4^9 wavelengths, In order to obtain sufficient 

(DW^X\ &&yttm&ytt% excitation-light strength, the lamp of a large 

'MMtili-Zjj^X'lt? quantity of light needs to be used. 

h^-t 5^V^<£>/*c£>, "7 <4 j\s However, a filter breaks by 

9 ffiPltiX L£ o it *9 , 7 -f )\" installation/removal of an interference filter 

$ (D^fati^^ t£Z> Z tfchi directly in the system which performs isolation 

fco selection of white light and the excitation light, 

due to the strong light emitted from the lamp. 
Moreover, the durability of the filter might 

become low. 

[0 0 4 3] [0043] 

-tZX\ ^MMMMXltftM^ Consequently, the light source device consists 

W%:£ITCD J: o (c^j&LT^ of this embodiment as follows. 

5 0 «9 , HHd^-^J: o As shown in the diagram in other words, for the 

%Wfc%(KitWM.W 1 0 a It light-source-device 10a of this embodiment, it is 

IM^M^Syy/l 1 comprised of lamp 11 made to generate an 

Z(Dv>^l KDmwytfr observation light, the first dichroic mirror 71 

bJS&® £Ktt LT^coftJi which reflects an excitation-light component 

(DfeM^igiZMM'tZ^ 1<DV from. the illumination light of this lamp 11, and 

4 7 1 <t, w transmits other wavelength bands, the fixed 

(D¥4 $ us( y $ *7—7 1 £ reflecting mirrors 72 and 73 which reflect the 
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ilfii LfcTt^rKtt^itS HIaeLS light which transmitted this dichrojc mirror 71, 

ft ^ 7 *— 7 2 , 7 3 ^ fufEfll the openable shutter 74 arranged in the optical 

aElSJH* 5:? — 72, 7 3 b <D% path with the above-mentioned fixed reflecting 

K^tJlEitSjxfcBBBift*^ mirrors 72 and 73, the wavelength 

t^^-74t, Sul2^ W ^ n compensation filter 75 which adjusts the 

>T y^5?-7 lT?Slt£;fafc wavelength of the excitation-light component 

M&^^^c^^^ft$rffiIE1"5^ reflected by the above-mentioned dichroic 

^^^7 5t, ^co^ mirror 71 , the extinction filter 76 which performs 

§JfijE:7wvu^ 7 SSrSiSLfc the extinction of the light of the wavelength 

&&(0%^^%^%Wdt7 4 which transmitted this wavelength 

2 7 6 b, ^(OWL%y 4 ^9 7 compensation filter 75, and the 2nd dichroic 

6£3iiLfcftJ*©}fe£2tifiL mirror 77 which transmits the light of the 

XZ<D{&<D&$:1%i$i(Dyt$:fc%t wavelength which transmitted this extinction 

t5i2©^^c^y^^7 filter 76, and reflects the light of other 

-7 7 k&til%.xm&£1nX^ wavelength bands. 

5o w\W$L%7 << s^Z 7 6 its The above-mentioned extinction filter 76 is 

fiJfEv'-T 7^-74 ©if^l!]jt interlocked with the switching operation of the 

KijgKj LT, St^ffiiE:? -Y /^^ above-mentioned shutter 74. 

75<b^2©^^D>f It is arranged installably and removably on 

7~ 7 7 b /^k&S^tei&JbKiJf the optical path which consists of a wavelength 

j&gftl^IEfl^tiSo -?:tf>ftilE> compensation filter 75 and a 2nd dichroic mirror 

mj&femmi\^^tcytnm 77. 

llOt [WMHT'fc !9 * |pJSW(£ Other components are the same as that of 
ttPIW-^Srf* LTlftWS:*!*"*" the light source device 10 shown in the above- 
So mentioned diagram 1. 

The said symbol is given to the same part, 
and explanation is omitted. 

[0 0 4 4] [0044] 

±$E<D J: o \zM$L Lit^tWMM An effect of light-source-device 10a comprised 

10a ©{^fflSrfftfJJ'^So as mentioned above is explained. 

H,^R#> 7 >7 1 1 The illumination light emitted from lamp 11 is 

MTOfi, £T % first isolated by the first dichroic mirror 71 by the 

4 y $ ^7— 7 licioT, excitation light of an excitation-light component, 

S^tfiJc^^Sj^Tt b , w<£>Mj£B and white light having removed this excitation- 

5tJ^5>SrBfev>fcefe3tt^m light component at the time of a fluorescent 



99/10/28 



27/39 



(C) DERWENT 



JP10-328129-A 



$tl5o -tLT, MI5^-<^n observation. 

4 y 9 ^ 7 — 7 1 £rjffi§ LfcSi And, after reflecting white light from which the 

SJtJ^^^Bfe^tLTV^fife^t excitation-light component which transmitted 

(i. f!/i:Stt ^ 7— 7 2 l?££tt the above-mentioned dichroic mirror 71 is 

L/ht&, removed, by the fixed reflecting mirror 72, 

— 7 4 (ictoT^Tfe^ti^p & shutter 74 in the condition of having closed, 

3b\ ^7^/^7 611, shades it. 

y9—7 4&fflZZ>tB)&yt<D In addition, the extinction filter 76 will be 

7fcS§± <fc 9 ^ $ ti^o removed from the optical-path top of excitation 

light, if shutter 74 closes. 

[0 0 4 5] [0045] 

—jj, fufES£ 1<D?>( y On the other hand, the excitation light of the 

9 5 7*— 7 1 "CSW^tifc^^g excitation-light component reflected by the first 

3teJ*#©fibS3fc«\ &ft1fiE7 dichroic mirror 71 transmit the wavelength 

4>\>9 7 5 £2ti§ U S}££?fe& compensation filter 75, and the excitation-light 

Jl:£:ilS!SL % %2<b#4 9u4 wavelength is adjusted. 

y^?7-7 7£igiiLTv^ The 2nd dichroic mirror 77 is transmitted, 

h^f-Y K2 2 fcAlf LTrt^iiS incidence is performed to a light guide 22, the 

(Dyj YfJ4 K 2 2 Zfeigr^ti light guide 22 of an endoscope is transmitted, 

X{£i£Pi\cfflM£tlZ>o and it is irradiated in the living body. 

[0 04 6] [0046] 

rjxtcJtLT. 6£5tiftJ£B$fc: On the other hand, if shutter 74 is opened at the 

tti/ir y ^ — 74^§i<^ & time of a white-light observation, the extinction 

JMfluE7 >f A-^ 7 5 £ ^ ^ n filter 76 will be arranged on the optical path as 

4 y# $7—7 7 b (D%^Al\c the wavelength compensation filter 75 and the 

m% 7 A >V * 7 6 mm £ *l dichroic mirror 77. 

5 G :^:^i:J:oT, %\<D White light from which the excitation-light 

¥<i ^o^fy^;7-7 1 £:a§ component which transmits the first dichroic 

ii LtS)feii^(-i7t $ tlX mirror 71 and was shaded by this at the time of 

^^tcfjfo&ftj$5$&$kfrtiX^^ti a fluorescent observation was removed, by 

6fe3tfi, v'ir y$—7 4 opening shutter 74 , it respectively reflects by 

frtltzZ ifcj; 9, SfcR&U the fixed reflecting mirror 73 and the 2nd 

7 — 7 3 b%2<Djf<4 fusf y dichroic mirror 77, and the first dichroic mirror 

^^7-77 -C-tttJPtLRJt L 71 isolates, 
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TiftiE^ KDjfJ 9 v( y? $ It synthesises with the excitation light of the 

y— 7 1 \z£ VftM&tis Wtft excitation-light component by which the 

7 4^9 7 6 {n«fc ^WL^t^fitz. extinction was performed with the extinction 

W]&%J&ft <DW)&Jt t £ tl filter 76. Incidence is performed to a light guide 

Xyj h^f-Y K2 2icAttL"r 22, the light guide 22 of an endoscope is 

fa^McDyj hifJ K2 2 £rfc transmitted, and it is irradiated in the living 

m 3 ft T rt K AM* S ti 5 o body. 

[0 0 4 7] [0047] 

r.Oct 5 ^^^ff^ffi^^Tfe Thus, in the fluorescent observation apparatus 

lU^HTte* tf^Pv^y? of this embodiment, white light is made to 

^ 9 — Xy y^frbtti%ft£tltc transmit from a lamp by the dichroic mirror 

IHWft©5^6£#&SS£* among the illumination lights by which the 

Xfebl&ft&fttiLl't&Ix.kk £ X radiation was performed, only an excitation-light 

S5£23fc3:£j#; &&%(Di§iii component is reflected, and excitation lights are 

Wt*oaau*:**rJaje*i* generated. 

fifctiri'C, 7>r /i^rojfeftj It is synthesising that transmitted light with 

^mlM&ftiZ-, y 4 ^?<D0$t% excitation light in the case of white light, and 

■fk<-$~Z) Z tftXl* Z> 0 thermal damage of the filter is suppressed, and 

S^f±> ®S3fc©ifeSJ5Jc#£r the durability of a filter can be improved. 

3te05fe8L!£j6S Moreover, in order for white light to perform the 

fSHfcL^ J: 9£ffc£lfSfc£:l&f£L extinction of the wavelength component of 

^-t"V v fe<!; ft£ 0 excitation light, the colour temperature of the 

light varies, and it becomes the colour which is 
easier to observe an organism tissue. 

[0 0 4 8] [0048] 

ft 33* &s±.T&^<tiM In addition, various deformation operation in the 

Jffe^ffiW^HRS^SttStW-e range which is not limited only to the 

^5EroSlii£:i&Jifc Lft embodiment described above and does not 

V^fflTil* WH3SpItg"Cfc deviate from the substance of invention is 

5 0 possible for this invention. 

[0 0 4 9] [0049] 
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[flIE] [Additional remark] 

J^±l$]izE Lfci 9 #;£3§^<£>± According to the above-mentioned embodiment 
uiMMMWAZ- XtiUs £XT<Dliti of this invention which was explained in full 
cf ; fiJ$£:#<5 It^T'^o detail above, the following components can be 

obtained. 

[0 0 5 0] [0050] 

(1) ftftrt*Ufc&Bfii-5«P (1) The light source which emits the light of the 
£©ft£##<0ft£fM"3#;aS specific wavelength band which excites an 

w'ffifc1fefoW$frb$££.i' intra-corporeal tissue, in the fluorescent 
5#^^^7t?rii^^5S^^ observation apparatus which has image-pick-up 
£kh Sr^^S^TtM^^iEKijo means to image-pick up the specific 
V^T, m^$kytfi*bffi7£<D$.fk fluorescence generated from the above- 
&%L : &7&Tlt't : bikyt1lktii7 4 mentioned intra-corporeal tissue, the 
9 SHix.. w <D&ytiktii7 4 fluorescent detection filter which transmits from 
9 ti^WL&feX'&ZikJt^MW: the above-mentioned fluorescent of a specific 
Ho wavelength band is provided. 

The fluorescent observation apparatus with 
this fluorescent detachable detection filter. 

[0 0 5 1 ] [0051] 

(2) fluffi^:3fe^tH^^^^fi> (2) An above-mentioned fluorescent detection 
2 o<D^/£ 6^^:^^^rSil"t" filter is the fluorescent observation apparatus of 
5>T#7>f jv& J: <c5f+|Bl the additional remark 1 which consists of the 
IStt©:£)teftf£2£tto interference filter which transmits the 

wavelength band where two is different. 

[0 0 5 2] [0052] 

(3) ffiFfaftflSfi* ft8$f*JSSI8fc (3) An above-mentioned light source is the 

%¥ffc(D&'M:^Tl$ l <Dyt fluorescent observation apparatus of the 
£3§ii§i~3J5fr£5 "7 4 £MiSx. additional remark 1 provided with the excitation 
5ttElfE*©*ft*lfc§Slfc filter which transmits the light of the specific 

wavelength band which excites the intra- 
corporeal tissue. 

[0 0 5 3] [0053] 
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(4) SffSES!!fi7>r^^fi% ft! (4) An above-mentioned excitation filter is the 
fZytW,coyt$&±£ 0*Jtt&£"C fluorescent observation apparatus of the 
&>5>ttiE 3 lEffccE^TfelSf^^ additional remark 3 detachable on the optical- 
fi 0 axis of the above-mentioned light source. 

[0 0 5 4] [0054] 

( 5 ) HiflB^3t^ttj 7 << As 9 t , (5) An above-mentioned fluorescent detection 
mnZBih&7 J ^9 kli—7£<D$& filter and the above-mentioned excitation filter 
a- ^^ofaia 3 f2<c^0^7tM are the fluorescent observation apparatuses of 
§^3£fio the additional remark 3 in a fixed combination. ~ 

[0 0 5 5] [0055] 

(6) wifZytMl*. flfcSSr^TSE (6) for the above-mentioned light source, the 
Z t <DpJ$£t£U— *f%MX* fluorescent observation apparatus of the 

fc5ttK'lK<ft©*3ftfcftK additional remark 1 which is the laser light 

Ho source which has variable wavelength. 

[0 0 5 6] [0056] 

( 7 ) tufS if ^tWM, (7) An above-mentioned laser light source is the 
\s~ if ^fcfiO P O iftrfe fluorescent observation apparatus of the 
SttfE 6 %^M<D^%W^^Wo additional remark 6 which is a dye laser or OPO 

laser. 

[0 0 5 7] [0057] 

(8) ftt£rtE®j5>P>SS£1~5 (8) Image-pick-up means to image-pick up the 
^%^W^r^W^ L ^b, fu fluorescence generated from intra-corporeal 
t^ytfrb ! &fe<D$.§:^i$ t %:M tissue, in the fluorescent camera for an 
i§ Z'tZ^yttiklti 7 A ^9 k& observation which has the fluorescent detection 
^i~5li:7fellf^;*M ytd&i^ filter which makes the above-mentioned 

mlEi&yt$ktii7 4 ^9 (DM fluorescent specific wavelength band transmit, 

i^S&^^ilSctf)— t$$:Myti~ the shading filter which shades a part of the 

&M%7 4 ^9 ^Hm^L, fulfil wavelength band which the above-mentioned 

%y 4 ^9 ^mti^^t^tHy -r fluorescent detection filter transmits is provided. 

^9 (D%^}^\z.^^^^£\zMM The fluorescent camera for observation with 

&friZ>i&yt%li^FftjJ ^ 7o which the above-mentioned fluorescent 

detection filter has the above-mentioned 
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shading filter installed removably on the optical 
path. 

[0 0 5 8] [0058] 

(9) Wl^EM^t7^/^^tt % 6 (9) An above-mentioned shading filter is the 
3 0 nm<£;8^£^fr^£Jf££: fluorescent camera for an observation of the 
ji7ti"5#fH8iE^W^3t^^ additional remark 8 which shades the narrow- 

* 7 Q band containing the wavelength of 630 nm. 

[0 0 5 9] [0059] 

(10) fa$Rl$,frb$££.i- (10) Image-pick-up means to image-pick up the 
S^;y££ti^~^5ft^^l&<h ^ fluorescence generated from intra-corporeal 
ftitZ&ytfrb¥ffc(D&&&i$i$; tissue, in the fluorescent camera for 
3§i§£i£<5 it^^tib:? j t observation which has the fluorescent detection 
^^^^^i^MM^iio ^ y\zi6 filter which makes the above-mentioned 
V^T, itlf2^3t^tti^ ^9<D fluorescent specific wavelength band transmit, 
^i^i^SiSS^O— the shading filter which shades a part of 
ir£Myt7 4 t s Suf£iS?fc wavelength band which the above-mentioned 
7 j sis? £j§i^Lfc:^;)t£8t^ fluorescent detection filter transmits, 2nd 
ir%>% 2 (DtfUki^^gkb > fulfil image-pick-up means to image-pick up the 
2 (D^^L^^^h(D\n^L^ fluorescence which transmitted the above- 
-tZ^&^gkt ^rii^L/c^TfeM mentioned shading filter, and notification means 
f^ffl# ^ 7 0 to notify information from second image-pick-up 

means 

The camera for fluorescence observation 
equipped with these. 

[0 0 6 0] [0060] 

(11) fc&ftmM%mWi-Z> (11) In the fluorescent light source for an 
^i£^&JI:m^W3t£3§^3:)fc observation which has the light source which 
Mb, fijfE3t^<^^ftS£ft emits the light of several wavelength bands 
#fl/^£JSb£2i~ ^^fetDfajk^M which illuminate intra-corporeal tissue, and the 
]$tir TzBifiZy }\"$ b ?r^i"5 excitation filter which transmits the specific 
^TtS^ffijfe^Uiio^T, buIE wavelength which excites intra-corporeal tissue 
ffiht&y 4 s^P <Dj&]{ih~tZ>i&-B: : %T from the light of the above-mentioned light 
^Z1$t?%$ I (Dfa&^i&cDyt source, the light of the first wavelength band 
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r <£>^ 1 co^ft^^c^r^^ containing the wavelength band which the 

?£\<^2<D$.&^t$ l <Dyt%fttH above-mentioned excitation filter transmits, 

IrZ'M^Wit, iulS^2cDS Isolation means to divide the light of the 2nd 

^ffi^tDyt^M^tih^Myt*!^ wavelength band which does not include this 

b~tZ)Myt^&k , tufS^lO first wavelength band, Shading means which 

fo&<D%bmW*%h2<Dfc&(D% enables selectively the shading of the light of 

£r-a J#i~ 5:7^^15: t &ti®7Ltz the second wavelength band, Optical means to 

1£yt$l^RiytW,o synthesise the light of a first wavelength, and 

the light of a second wavelength The light 
source for fluorescence observation equipped 
with these. 

[0 0 6 1] [0061] 

(12) jfufE^ffit^i&f^ ¥ y (12) Above-mentioned isolation means is the 
9 n>f y$ ^ 7— "CfcSfrflE 1 fluorescent light source for an observation of 
1 IElfe©1£5feSlf^ft2^ the additional remark 11 which is a dichroic 

mirror. 

[0 0 6 2] [0062] 

(13) fW6rt*fttt£rflBWi"5 (13) In the fluorescent light source for an 
^f£wSJi^J$ctf);)te£^^<53fe observation which has the light source which 
Mk* ffiUytM<n?ltfrh#&fo emits the light of several wavelength bands 
ffi^SriSiSi^S^^roJK^SrS which illuminate intra-corporeal tissue, and the 
)fk~$~ ftWil&y 4 t ^^IrZ) excitation filter which transmits the specific 
%kjftWL&R}%Mlz$$\,^X ^ huIS wavelength which excites intra-corporeal tissue 
®iS7^/u^ro38ifi"f"SSft^ : from the light of the above-mentioned light 
t$Z$:l£ts%$ 1 (D^^^i^(D^t source, the light of the first wavelength band 
ts M5l©ttJfc##Sr£*ftV^ containing the wavelength band which the 
^2<Z5j&j|^$<Z)3fe£#§H-5 above-mentioned excitation filter transmits, 
jfrffl^Wih, mJfEU 1 Isolation means to divide the light of the 2nd 
^(D^t^Mt^ti'^M.^ty -( wavelength band which does not include the 
ts iFfEf^tf)&g^&05ft£: first wavelength band, the extinction filter which 
m^^M^mt-t^Myt^ performs the extinction of the light of a first 
WLb^ buIE^ 1 <D&&(Dytbti\ wavelength band, and shading means which 
f£B 2 <Dj£gtf>5te t £r-a^-f 5 enables selectively the shading of the light of a 
it^^Wtt £tfl;ifc:^3fcltilffl second wavelength band, Optical means to 
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synthesise the light of a first wavelength, and 
the light of a second wavelength The light 
source for fluorescence observation equipped 
with the above. 



[0 0 6 3] 



[0063] 



l%m<V%}%:] [EFFECT OF THE INVENTION] 

)£k±MVft LtzX o J; According to this invention as explained above', 

titf* Ilik'C^'ffiiK:, the fluorescent observation apparatus by which 

^CWK§5?r^7t^^i"6 i t ft* fluorescent observation is possible can be 

pTtEft^3fcfel£SH£:iHfc-**3 offered cheaply, which is small and light weight, 

t /5 s X" # -5 o for several organs. 



[BRIEF EXPLANATION OF DRAWINGS] 



1 1 [FIGURE 1] 

M 1 /«CV>LEI 3 telkftMMUW. Fig. 1 or 3 concerns on the embodiment of a 
<DWfeMM\z.&V) , ilttfjt fluorescent observation apparatus. 
at^iE^ffcrofcM&fll^Sr^i" Fig. 1 is a block diagram showing the 

fluorescent schematic component of the entire 

observation apparatus. 

[02] [FIGURE 2] 

*3fe^/±S&^l£ffl £&£-f-<5 7 The schematic diagram of the adapter for a 
-< ^^TLtdfc&ftT #7° $ detection provided with the filter which decides 

the fluorescent detection wavelength range 



[13] [FIGURE 3] 

JSbieft&JM6ia&8«fc-t"53teilB The schematic diagram of the light-source 

T?-?5(DWb^ adapter which decides the excitation-light 

wavelength range 

[HI 4] [FIGURE 4] 
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&%M¥£M1J* 7 <Dtib.<Dffif8.% Explanatory drawing showing the other 
TF-fMWIM component of the fluorescent camera for 

observation 

[H5] [FIGURE 5] 

%L : ftM$ikffij3 * 7 <DW\(Dffi$L%: Explanatory drawing showing another 
TFirWlPfiM component of the fluorescent camera for 

observation 



[H6] [FIGURE 6] 

%W&W.<n\tiL<D j $$L%:7FlrW$ Explanatory drawing showing the other 
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component of a light source device 

[EXPLANATION OF DRAWING] 

10... light source device 
11a... lamp 
12... turret 

12b... permeation filter 
14... control part 
15... motor 

18... Filter for observation light generation 

34... Adapter for a detection 

50... Fluorescent observation apparatus 
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[translation of Japanese text in Figure 1] 

41 fluorescent image processor 

42 white image processor 

43 display 
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[FIGURE 2] 
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[HI 3] [FIGURE 3] 




[14] [FIGURE 4] 




[05] [FIGURE 5] 
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[translation of Japanese text in Figure 5] 
41 fluorescent image processor 

85 peculiar fluorescence image processor 

86 image synthesizer 
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[FIGURE 6] 
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